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MATRICES WITH THE ALM O N’S ALGORITHM  

AND TREATMENT OF SECONDARY PRODUCTION

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

I lie E u ropean  S ys tem  o f  National and Regional A cco u n ts ,  c o m m o n ly  re­
ferred to as E s a  95 ,  in troduced  by E uropean  C ouncil  R egu la t ion  No. 2 2 2 3 /9 6  o f  
25 June  1996 and in force  from  30 April 1999, has  es tab l ished  a co m p u lso ry  d e ­
livery o f  sta tis t ics  for  the  EU m em bers .  In particular,  the N a tiona l S tatistical O f ­
fices h ave  to  p ro v id e  five tables: the supp ly  table  sh o w in g  the  supp ly  o f  g oods  
and serv ices  by p roduct and  by type o f  supplier ;  the  use  tab le  that desc r ib es  the 
d em an d  for the  o u tp u t  by  industries  and  final d em an d  sec to rs  ac ro ss  the  c o m ­
m odity  rows, the sy m m etr ic  inpu t-ou tpu t table (S IO T )  co n s tru c ted  from the  p re ­
vious ones  and the split o f  the la tter into dom estic  p ro d u c t io n  and  im ports .  In 
addi t ion ,  the  M e m b e r  S ta tes  have  to transm it the  tab les  l ink ing  the  su p p ly  and 
use tables (S U T s)  to the sec to r  accounts.

The S U T s  transm it ted  to Euros ta t  are  pub lished  in a s tandard  but qu ite  l im ­
ited format: both  tables d is t inguish  60 industries and 60 p ro d u c ts ' .  T h e  b ranches  
are c lassified  acco rd in g  to the N a c e  Revision 1 (N om enclature genera te  des A c­
tivities economic/ues dans les C om m unautes E uropeennes), w h i le  the  c lass i f ica ­
tion used  fo r  p roduc ts  and  serv ices  is the CPA, C lass if ica t ion  o f  P roduc ts  by  A c ­
tivity. T h ese  tw o  no m e n c la tu res  are  perfec tly  a l igned  to  each  o th e r  so  tha t at 
every  level o f  ag g rega t ion ,  the C pa  identifies the principal p ro d u c t  o f  the  indus­
try acco rd in g  to the  N aC E  Rev. I 2.

T h e  sy m m e tr ic  inpu t-ou tpu t  table, integrated with  the  nat ional  accoun ts ,  
p lays a lead ing  role in the  represen ta t ion  o f  the  re la t ions  o f  in te rdependence
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am o n g  the  e c o n o m ic  opera to rs  o f  a country .  T h e  S IO T s  can  be  d iv ided  into two 
subgroups:  they  can  be defined  as industry -by-industry  o r  p roduc t-by -p roduc t .  
T h e  E s a  95 d oes  not p rov ide  ex haus t ive  ind ications for the co m p ila t io n  o f  s u p ­
ply and use tab les  o r  input-ou tpu t tables. Even though  the E s a  95 exp la in s  the 
c o m p ila t io n  o f  the p rod u c t-b y -p ro d u c t  S IO T  and  the E u ro s ta t ’s Inpu t-O utpu t 
M anual (2001)  po in ts  out tha t “ p roduc t-by -p roduc t  tab les  are  gene ra l ly  m ore  
h o m o g e n eo u s  in the ir  descr ip tion  o f  the transac t ions  than  indus t ry -by - indus try  
tab les” (p. 224, Eurosta t 2001) ,  N ational Statistical O ff ices  are  a l lo w ed  to d if ­
fuse their  S IO T  both  o f  d im e n s io n  p roduc t-by -p roduc t  and  industry -by -industry .  
T h e re fo re  though  the  transm iss ion  p ro g ra m m e  o f  the  E s a  95 requ ires  to  com pile  
p ro d u c t-b y -p ro d u c t  tables, at the m o m e n t  their  de r iva tion  r em a in s  j u s t  a r e c o m ­
m endation  (§ 22 E uros ta t  2 0 0 2 )3.

T h e  cons truc tion  o f  input-ou tpu t tables represen ts  a so u n d  trad ition  for the 
W este rn  E u ro p ean  countries;  the  new  M e m b ers  o f  the E u ro p ean  U n ion  have  
ra the r  little ex p e r ien c e  in the  com pila t ion  o f  this  kind o f  tab les  and  re levan t e x ­
per ience  with  su rv ey s  o f  g o o d s  and se rv ices  is largely lacking. In s ight o f  the 
adhes ion  to the E u ro p e an  Union , the cand ida te  coun tr ies  h ad  to ad o p t  the  E u ro ­
pean S ystem  o f  A c c o u n ts  and to br ing  their  m ethodo log ie s ,  d ef in i t ions ,  n o m e n ­
c la tures  and a c co u n t in g  m e th o d s  into line with those  o f  the  EU. T h e  ten new 
M em bers  w ere  no t  ob liged  to de l ive r  be fo re  M ay 2004  w hen  they  have  jo in e d  
the Union . A s the  fo rm e r  EU 15 countries ,  the new  M e m b er  S ta tes  are  requ ired  
to transm it  to Eurostat ,  w ith in  certain  dead l ines4, the  ac co u n ts  and  tab les  c o m ­
piled in a c co rd an c e  with  the E sa  95. A lthough  the adm itted  coun tr ies  have  ac ­
quired  rap id ly  the  abili t ies  and  the co m p e te n ce s  n ecessa ry  to ca r ry  ou t  these 
tasks, at least at  the  m o m e n t ,  in so m e coun tr ies  so m e  lacks o f  co n s is te n cy  and 
in teg ra tion  be tw e en  the tables and  the  national accoun ts  are  observed .

T h e  c o m p u ta t io n  o f  the  S IO T  cons is ts  bas ica lly  in the c o n v e rs io n  o f  the 
su p p ly  and use tab les  valuated  at basic prices. T h e  co m p ila t io n  o f  the  S U T s  and 
the  S IO T  are  in terre lated  p rocesses  and  should  not be  isolated. In fact, as  ind i­
cated  by Eurostat ,  the  der iva tion  o f  the S IO T  shou ld  reveal incons is tenc ies  and 
inaccurac ies  in the  S U T s (§ 21 Euros ta t 2002).

T h e  t ransfo rm at ion  o f  the S U T s into the S IO T  occu rs  on the  bas is  o f  one  o f  
the fo llow ing  app roaches :  p roduct techno logy  assum ption ,  o r  industry  techno l­
ogy  assum ption .  T h e  E s a  95 describes ,  even ra the r  brief ly , both  a l terna t ives  
with  regard  to the  transfe r  o f  p roducts  and related inputs, and  po in ts  ou t that the 
cho ice  dep e n d s  on “ the s truc tu re  o f  national industries, e.g. the d eg re e  o f  sp e ­
cializa tion ,  and  on the ho m o g e n e i ty  o f  the national techno log ies  used to p roduce

"The Eurostat Input-Output Manual in the Framework of the ESA95", supporting paper 
submitted by Eurostat on the Joint ECE/Eurostat/OECD Meeting on National Accounts (Geneva. 
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products  w ith in  the  s a m e  p roduct g ro u p ” (§ 9 .58  Euros ta t  1996). U sual ly ,  N a ­
tional inst itu tes o f  s ta tis t ics  do  not reveal w h ich  o f  the  tw o  m e th o d s  has  been 
adop ted  for the ca lcu la t ion  o f  the  S IO T 5.

A m o re  in -dep th  descr ip tion  o f  these  tw o  m e th o d s  can  be  found  in the  C h a p ­
ter 11 o f  E u ro s ta t ’s Inpu t-O u tpu t  M anual (2001). D iffe ren t  types  o f  seconda ry  
p roduction  (subsid ia ry  p roducts ,  b y -p roduc ts  and  jo in t -p ro d u c ts )  are  dw elled  
upon and  a lot o f  sp a ce  is g iven  to point up the  m ain  m e th o d s ,  as well as  the 
mixed  tech n o lo g y  assu m p tio n ,  iden tify ing  advan tages  and  d ra w b a c k s  o f  each 
al te rna t ive  so lu t ion .  T h e  p rob lem  o f  the nega tive  coef f ic ien ts  as soc ia ted  to the 
appl ica tion  o f  trad itional p roduct techno logy  is exp la ined  w ith  required  c o m ­
ple teness  and  p rec is ion ,  the m ain  causes  o f  the a p p e a ran c e  o f  n eg a t iv es  a re  in­
vestigated  and so m e  so lu t ions  are  put forw ard.  In o rd e r  to ca lcu la te  a p roduct-  
by -p roduc t va r ian t  o f  the  S IO T  tw o p rocedu res  a re  il lustrated: m atr ix  m u lt ip l ica ­
tion (§ 11.4.2.1) and  A lm o n ’s m ethod  (§ 11.4.2.2). E uros ta t  d o es  not have 
a p re fe rence  for  an y  par t icu la r  m ethod  asserting  that “ in te rm s  o f  co m p u t in g  
time, bo th  m e th o d s  are  equivalen t .  I f  w e l l -p ro g ram m e d ,  bo th  m e th o d s  can be 
easy to use , a l th o u g h  for both  it rem a ins  necessary  to ad d re ss  the  la rgest n eg a ­
tives m a n u a l ly ” (p. 236). Both m e th o d s  requ ire  a final b a la n c in g  by R A S  p ro c e ­
dure as the A lm o n ’s m e th o d  “ leaves the row tota ls  unaf fec ted ,  bu t  there  is no 
guaran tee  that the c o lu m n  to ta ls  are  m a in ta in ed ” .

f h e  fo llow ing  p ap e r  is o rgan ised  as follows: sec tion  2 d esc r ib es  the results  
of the app l ica tion  o f  the p roduc t- to -p roduc t a lgori thm  to a se lec ted  g ro u p  o f  
coun tr ies  us ing  P TP  p rog ram  conce ived  and im p lem en ted  by A lm on .  This  
m ethod  has  been tried on the  data  o f  som e old EU M e m b e r  s ta tes  (Ita ly , Spain, 
S w eden) ,  so m e  new  M e m b ers  (Eston ia ,  Latvia  and  Poland),  as  well  as T u rkey ,  
a ca nd ida te  for  the  EU. In ch a p te r  3 so m e  conc lu s ions  are fo rm ula ted .

II. A N A L Y S I S  O F  T H E  F IR S T  R E S U L T S  O F  T H E  P T P  
(PROD UCT- TO-PROD I! Cl') A P P L I C A T I O N

2.1 Preparation  o f  data

F or  a p ro p er  d e r iva t ion  o f  sy m m etr ic  inpu t-ou tpu t tab les  f rom  the  sy s tem  o f  
supply  and use  tab les  both  m atr ices  m u s t  be expressed  at bas ic  prices. In the 
transm iss ion  p ro g ra m  o f  data for  the M em bers  o f  the  EU the supp ly  tab le  o f  
goods  and se rv ices  is g iven  at basic  prices, bu t the  use ta b le  is va lued  at p u r­

ln the introduction to the symmetric input-output tables o f 1995 and 2000 at basic prices 
published by the Sweden Statistical Office it is announced that the tables were calculated on the 
basis o f industry-technology assumption. The ISTAT, in Italy, too, revealed that they had used the 
industry-technology assumption.



c h a s e rs ’ prices. T h e  t ransfo rm ation  o f  tables at basic p r ice s  into p u rc h a se rs ’ 
prices involves  rea lloca ting  o f  trade  and transport  m arg ins  as well as net taxes on 
p roduc ts  (excl. ded u c t ib le  Vat). At present,  m ost  S tatistical O ff ices  do not p u b ­
lish any  table o t  d is t r ibu t ive  m arg ins .  For such  a reason , it w a s n ’t poss ib le  to 
transform  the use  tabic o f  m ost  coun tr ies  into basic prices. O n ly  Eston ia  has 
pub lished  tw o use tables -  o n e  at usual p u rc h a se r s ’ p rices  and the o th e r  at basic  
prices -  and Latvia has  m a d e  ava ilab le  a tab le  o f  d is t r ibu t ive  m arg ins .  T here fo re  
the su p p ly  and use  tab les  used for the com pila tion  o f  the S IO T  are  no t  perfec tly  
cohe ren t  b ec au se  o f  the d if fe ren t  valua tion  sys tem s  but it w as  su p p o se d  that 
probab ly  it sh o u ld  not have  a substan tia l im pact on the results.

M ost set o f  tab les  are  co m p ile d  at cu r ren t  prices on ly .  A c c o rd in g  to the 
C o m m iss io n  D ec is ion  98 /715 ,  EU M e m b e r  S tates are  su p p o se d  to d e r iv e  real 
term series  in p rices  o f  the  prev ious  y ea r  ( the  transitional per iod  lor the 
app l ica tion  o f  the  C o m m iss io n  D ecision will end  in 2005). A t p resen t,  on ly  the 
Statistical O ff ice  o f  S w e d en  m ak es  available , upon  request,  a set o f  su p p ly  and 
use tab les  at ( t -1 )  prices.

A t im e series is ava ilab le  for  Italy (1 9 9 5 -2 0 0 0 )  and  S w e d e n  ( 1 9 9 5 -2 0 0 1 ) ,  
Latvia su b m it te d  just tw o tables  (1 9 9 7 -1 9 9 8 )  and all the o th e r  coun tr ies  had 
supp ly  and  use tab les  for o n e  y ea r  only. T h e  m e thod  w as  tried on  o n e  y e a r  on ly  
per  coun try ,  s ince  it g ave  a qu ite  good  idea o f  general p ro b lem s  o n e  cou ld  run 
into.

T h e  tab le  1 c o n ta in s  m ain  in fo rm ation  on  the  tables.

T a b l e  I
Country Tables Notes

1 2 3
POLAND 1995 Supply: Basic prices 

Use: Producers’ prices
58 industries/ products
Not indicated uranium and thorium ores
Currency: Polish zloty

TURKEY 1996 Supply: Producers’ prices 
Use: Producers’ prices

97 industries/ products
Industries and products not indicated: extraction 
ol uranium and thorium ores, secondary raw ma­
terials, services auxiliary to financial intermedia­
tion, sewage and refuse disposal services, private 
households with employed persons.
Table o f trade and transport margins available; 
matrix o f net taxes on products missing. 
Currency: millions o f Turkish lira (TL) con­
verted in billions o f TL.

ESTONIA 1997 Supply: Basic prices 
Use: 1) Basic prices;

2) Purchasers’ prices

56 industries/ products
The extraction o f coal, peat, oil shale, natural gas 
and crude petroleum (4-5) form a single item. 
Not present uranium and thorium ores and pri­
vate households with employed persons 
Currency: millions o f  Estonian kroons (EEK)



Table 1 (cont.)

1 2 3
1. AT VIA 
1997 1998

Supply: Basic prices 
Use: Purchasers' prices

In 1997 59 industries and 61 products; in 1998 
59 industries and 60 products (private household 
with employed persons no more reported).
Table o f trade and transport margins and the ta­
ble o f net taxes on products available.
Currency: thousands o fL ats (LVL)

SPAIN 1998 Supply: Basic prices 
Use: Purchasers’ prices

110 products e 72 industries 
Currency: millions o f Euro

ITALY 
1995 2000

Supply: Basic prices 
Use: Purchasers’ prices

59 industries / products 
Currency: millions o f Euro

SWEDEN 
1995 2001

Supply: Basic prices 
Use: Purchasers’ prices

57 industries / products
Currency: millions o f Swedish krona (SEK.) at
previous year prices (t 1)

2.2. A pp lica tion  o f  P T P

A c c o rd in g  to the  E s a  95, the supp ly  and use tab les  sh o u ld  be  based  on the 
local K A U '’ (k ind -o f-ac tiv ity  unit)  as unit  o f  obse rva tion ,  but in p rac tice  in m any  
coun tr ies  on ly  data  from en terp rises  are ava ilab le  w h ich  ca n n o t  be  split into 
m ore  h o m o g e n e o u s  units . T h is  lack o f  in fo rm ation  leads to a  co n s id e rab le  in­
crease  o f  the  a m o u n t  o f  seco n d ary  production  in the su p p ly  table. In fact, the o p ­
timal unit for the  p roduction  p rocess  ana lys is  is the  unit o f  h o m o g e n e o u s  p ro ­
duction, de f ined  as co v e r in g  no seconda ry  activities,  but un fo r tu n a te ly  it is not 
obse rvab le .

Г  ^  2.2.1. S w eden
&

fh e  S tatistical O ff ice  o f  S w eden  p rov ides  the  longest  t im e  se ries  o f  supp ly  
and use tables , sp a n n in g  seven  years  (1 9 9 5 -2 0 0 1 ) .  T h e  tab les  a re  va lua ted  both 
at cu rren t p rices  and  at p rev ious  y e a r ’s p r ice s7.

T h e  S w e d ish  tab les  co v e r  a slightly  n a r ro w e r  ran g e  o f  i tem s than usua lly  o c ­
curs: trade , m a in te n an c e  and  repa ir  o f  vehicles, w h o le s a le  t rade  and  retail trade 
are not ava i lab le  as separa ted  item s b ecause  the  N ational  S tatistical O ff ice  o f  
S w eden  co n s id e rs  these  products  and industries  an aggregate .

K.AU is defined as a part o f an institutional unit with as much as possible homogeneous 
production. In principle, as many local KAUs must be registered as there are secondary activities. 
Nevertheless a KAU can carry out one or more secondary activities if they cannot be separately 
identified from available accounting documents (§ 1.29, Eurostat 1996).

On the web site o f the Statistical Office o f Sweden only the series at current prices can be 
found. The tables at constant prices are available upon request.



T h e  p roduc t ion  m atrix  is rela tively  d iagonal -  the re  are  not very  m a n y  sec­
ondary  p ro d u c ts  and , as a rule, they are  situated  in the  “ lo w ” zo n e  o f  the tab le  
inherent to services .

T a b l e  2

The industries where secondary production is most relevant in terms o f  total output
(Sweden 2001)

27 Manufacturing o f motor vehicles, trailers and semi-trailers 20.3%
49 Public administration and defence; compulsory social security 17.0%
23 Manufacturing of office machinery and computers 16.6%
53 Activities o f membership organization n.e.c. 15.4%
17 Manufacturing of chemicals and chemical products 15.2%

In te rm s  o f  frequency , in 2001 , ren ting  se rv ices  o f  m a c h in e ry  and  eq u ip ­
m ent,  co m p u te r  and rela ted  services ,  trade, o the r  b us iness  se rv ices  and real e s ­
tate serv ices  cons ti tu te  the  five m o s t  frequent seco n d a ry  p roducts .  In fact a lm ost  
all industries  p ro d u ce  these  se rv ices  in addi t ion  to the ir  cha rac te r is t ic  product.  
But i f  o n e  looks at the  ex ten t  to w h ich  the  seconda ry  p ro d u c ts  pa r t ic ipa te  o v er  
the total o u tp u t  o f  a c o m m o d ity ,  the s ituation  appears  c o n s id e rab ly  d iffe ren t 
(Tab le  3).

T a b l e  3

The proportion of each total commodity output made as secondary production 
o f other industries (Sweden 2001)

45 Renting services o f machinery and equipment without opera­
tor and o f personal and household goods 49.5%

47 Research and development services 37.6%
7 Other mining and quarrying products 31.9%

23 Office machinery and computers 22.5%
34 Trade, maintenance and repair services o f motor vehicles. 

Wholesale and Retail trade 19.7%

T h e  ev id en c e  from  T ab le  3 indicates that there is an indus t ry  h av in g  a quite  
low produc tion  o f  its m a in  p roduct -  the ren ting  se rv ices  o f  m a ch in e ry  and 
e q u ip m en t  are  very  c lose  to the  cond it ion  tha t m ore  than h a l f  o f  the p roduction  
takes  p lace  in the p r im ary  industry  for that p roduct group. For  ex a m p le ,  in 2001, 
nearly  50 p e r  cent o f  the  total ren ting  se rv ices  o f  m ach in e ry  is carried  ou t by  the



prim ary  industry ,  16% is supp lied  by trade sector,  5 ,4 %  by c o m p u te r  and  related 
serv ices  and 5 %  by  o th e r  b us iness  services.

T h e  fo l low ing  obse rva t ions  are based p r inc ipa lly  on the  ana lys is  o f  o n e  o f  
the P TP  ou tpu t  files ca lled  Problems. L ike the  nega tive  co e ff ic ie n ts  p roduced  
w hen  p er fo rm in g  the s tandard  p roduc t  techno logy  assu m p tio n  that are  usefu l to 
detect c o e x is t in g  techno log ies  and /o r  aggregation  p ro b lem s,  the  Problems file 
show s the m os t  re levan t inconsis tenc ies  be tw een  the orig ina l  data  and  the  p ro d ­
uct tech n o lo g y  assu m p tio n  (A lm o n ,  2003). T h e  Problems file ind ica tes  30  lines 
with the b iggest  d if fe rences ;  hereaf te r  on ly  the first five lines are  reported .  T he  
first o f  the  n u m b e rs  refers  to the  co lum n  sum  o f  abso lu te  d if fe ren ce s  (C S A D )  
be tw een  U se and  N ew U se ,  a m atr ix  perfec tly  cohe ren t  w ith  the  ju s t  ca lcu la ted  
p ro d u c t-b y -p ro d u c t  table. T h en  the exact co l loca tion  in the  U se  m atr ix  w ith  the 
n u m b e r  o f  c o lu m n  and the tit le o f  industry  is indicated  fo l low ed  by the  row 
num ber,  the b igges t  d if fe ren ce  and  the type o f  p roduct.

T h e  run  on the very  first version  o f  the tables revea led  fo l lo w in g  prob lem s:

Absolute values:
CSAD C o l  T i t l e  = I n d u B t r y
3590.9 35 Retail & Wholesale Trade
1893.4 28 Motor vehicles
1671.9 49 Other business services
1556.6 23 Machinery & equipment
1044.7 48 Research & Development

Coefficients:
CSAD C o l  T i t l e
0.033 48 Research & Development 
0.028 46 Renting services of machi 
0.012 4 Coal, Lignite, Peat 
0.011 35 Retail & Wholesale Trade 
0.011 53 Sewage & Refuse disposal

Max d i f f e r e n c e  r o w  ~ Product
23 1184.9 Machinery and equipment 
45 1062.9 Real estate services 
55 972.6 Recreational activities 
23 680.7 Machinery and equipment 
45 603.7 Real estate services

Max d i f f e r e n c e
45 0.019 Real estate services 

nery 23 0.016 Machinery and equipment 
8 0.002 Non-metallic minerals 

23 0.004 Machinery and equipment
СОКЧ'{ Л-ОС

For a lm o s t  all the  coun tr ies  cons idered  in this  paper,  the w h o lesa le  and /o r  
retail t rade are  tw o  o f  the  m os t frequent seco n d a ry  p roducts .  A cc o rd in g  to the
2001 supp ly  m atr ix ,  44  sectors  p ro d u ce  so m e kind o f  trade serv ices .  A s  a lready  
m en tioned ,  the S w ed ish  supp ly  and use  tables do  not d is t ingu ish  b e tw e en  trade 
and repa ir  o f  m o to r  veh ic les ,  w ho lesa le  and retail t rade b ec a u s e  the  N ational 
Statistical O ff ice  ca lcu la tes  these item s as an aggregate .  S in ce  it is a lm ost  
im poss ib le  iden tify  h o m o g e n e o u s  products  and  p roduc t ion  p rocesses  at the 
input-ou tpu t level o f  agg rega tion ,  in the case  o f  a fu rther  ag g re g a t io n  o f  item s it 
becom es  indeed  too a rd u o u s  to d e f ine  a charac te r is t ic  te ch n o lo g y  ab le  to 
descr ibe  the p roduc t ion  p rocess  o f  this basket  o f  p roducts .  T h e re fo re  i t ’s not 
su rp ris ing  to find the trade  sec to r  at the top o f  the  abso lu te  va lues  part o f  the 
p rob lem s file and  a m o n g  the five m ost re levan t d if fe rences  b e tw e e n  coeffic ients .



M oreove r,  this g ro u p  o f  industries  has qu ite  a lot o f  se conda ry  p roduc ts ,  am o n g  
w hich  ap p e ar  m a ch in e ry  and e q u ip m en t  n .e .cK.

T h e  p roduc t  tech n o lo g y  a s sum ption  se em s to fail in this ca se  an d  th e  in d u s­
try techno logy  w o u ld  be p robab ly  the bes t choice .  T h e  co rrec tion  m a d e  to  o r ig i­
nal data  by  m o v in g  the seconda ry  p roduction  to a p roper  industry  ap p e a rs  n a tu ­
ral en o u g h  as the  techno logy  and  the inputs  used  by m a ch in e  and  m a in te n an c e  
shop  s ituated  at a p ro d u ce r  o f  w ho lesa le  serv ices  are  p ro b ab ly  m o re  s im ila r  to 
that o f  the  se c to r  dea ling  preva len tly  with  m echan ica l  m a ch in e ry .  T h is  co r rec ­
tion has  a co n s id e rab le  posit ive  im pact,  b u t  ano ther  p ro b lem  w ith  m o to r  veh ic les  
appears .  A pp lica t ion  o f  industry  techno logy  a s sum ption  to all the  seco n d a ry  
p roduc ts  o f  trade sec to r  c an  be  a so lu tion  to these  d isc repanc ies .

T h e  industry  o f  m o to r  vehicles, the second  largest d i f fe ren ce  enco u n te re d  
be tw een  U se and  N ew U se ,  p ro d u ce s  so m e  real es ta te  se rv ices ,  w h ic h  can be 
m oved  to ap p ro p r ia te  sector; at the sa m e t im e the M o to r  veh ic le s  industry  uses 
m any  real es ta te  se rv ices  ( fo r  ex a m p le  the  sa le  and lease o f  non  residen tia l b u i ld ­
ings). T h e  a l loca ting  o f  the seco n d a ry  m o to r  veh ic les  p roduc t ion  from o th e r  in­
dustr ies  to the  p roper  o n e  a l low s  to red u c e  a lot this d isc repancy .

Finally , it is necessa ry  to m a k e  so m e  cons idera t ions  abou t the  trea tm en t  o f  
R esearch  an d  D ev e lo p m e n t  ac tiv ities  in the light o f  E s a  95 rules. A c c o rd in g  to 
the E s a  95 requ irem en t,  R & D  activ ities  shou ld  be  put in a separa te  c o lu m n  and 
they can be recorded  as a se co n d a ry  activity  only  w hen  not d is t in g u ish a b le  from  
the  principal ac tiv ity  (§ 3 .64  Eurosta t ,  1996). P robably  this is the  sec to r  for w ha t 
is very  d iff icu lt  to es tab l ish  w h a t  its charac ter is t ic  tech n o lo g y  is, ra th e r  it seem s 
m o re  p laus ib le  that industries  ca r ry in g  ou t so m e  R & D  ac tiv i t ie s  ad o p t  the ir  ow n 
techno logy  ra the r  than  that o f  the R & D , qu ite  b road  and general.

In S w eden ,  rough ly  tw o-th ird s  o f  research  and d e v e lo p m e n t  ac tiv i ties  are 
carried  out by  the  m a in  sec to r  for that p roduct g roup  and  it’s not a su rp rise  that 
m a n y  o th e r  industr ies  carry  ou t  such  a activity: 18% o f  th e  total o u tp u t  o f  R & D  
is p roduced  in M o to r  veh ic les  industry  and  10% in M a ch in e ry  and  equ ip m en t  
sec to r  ( these  are  also  the tw o  industries  w ith  the h ighes t  im p a c t  o f  R & D  on total 
ou tpu t,  equal to  3 - 4  per  cent).

In co n c lu s io n ,  d u r in g  the app l ica tion  o f  A lm o n ’s a lgo r i thm  to the 2001 
S w ed ish  supp ly  and  use  tab les  no s ign if ican t  d ifficu lt ies  w e re  encoun te red .  
T h e re  w ere  few inconsis tenc ies  be tw een  the  p ro d u c t- te ch n o lo g y  assu m p tio n  and 
the  orig inal data and , af ter  so m e  m anual co rrec tions  to the  or ig ina l  tab les ,  a p e r ­
fectly  p laus ib le  sy m m etr ic  p roduc t-by -p roduc t  m atr ix  w ith o u t  nega t ives  w as  o b ­
tained.

8 This item contains the production of lifting and handling equipment, loading and unloading 
machinery as well as maintenance and repair services o f these machinery and equipment.



2.2.2. Latvia

In the in troduc tion  to  the 1997 Latv ian  inpu t-ou tpu t tables , it is m en tioned  
that regu la r  ca lc u la t io n s  o f  inpu t-ou tpu t tables started  in Latv ia  on ly  recen tly  and 
this  is the se cond  pub lica t ion  o f  this  kind. T h e  supp ly  and  use  tab les  for the  y ea r  
1995 w ere  ju s t  an ex p e r im en t  and  w ere  co m p u ted  on a very  ag g re g a te d  level (on 
N A C E  and  C P A  sec t ions  b rea k d o w n ,  i.e. 17 items). So the  tab les  fo r  1996 are  to 
be  co ns idered  the  very  first o n es  (K urca lte ,  V dov ins ,  2000).

T h e  level o f  detail for g o o d s  and serv ices  is 61 and  59 for  industries. In g e n ­
eral, p roduc tion  and  d is t r ibu t ion  serv ices  o f  e lec tric ity  (No. 32) , m a n u fa c tu re d  
gas  and d is tr ibu t ion  serv ices  g aseo u s  fuels (No. 33), s team  and  hot w a te r  se r ­
vices form a s ing le  p roduct ca tegory ,  but in the  Latv ian  tab les  they  ap p e a r  in 
a d isa gg rega ted  form. T h is  deta i led  in form ation  will be  lost as a the  a lgori thm  
requ ires  the su p p ly  table  to be  square : acco rd in g  to the  offic ia l in p u t-o u tp u t  table 
o f  the  Central S tatistical B ureau  o f  Latvia, these  th ree  p ro d u c ts  a re  m erged  and 
one  product is m a d e  out o f  three.

R e g a rd in g  the s ta tist ica l units , K urcal te  and V d o v in s  (2 000 )  po in t  ou t  that 
basic part o f  in fo rm ation  is p rov ided  by statistical su rv ey s  on en te rp r ises  and  by 
the adm in is t ra t ive  regis ters  w hich  do not conta in  in fo rm ation  on local kind o f  
activ ity  units  as r e c o m m e n d e d  by  the ESA 95.

T a b l e  4

The industries where secondary production is most relevant in terms 
o f total output (Latvia 1997)

32 Collection, purification and distribution o f water 43.6%
54 Sewage and refuse disposal, sanitation 32.7%
50 Other business activities 25.6%
46 Real estate activities 23.6%
1 Agriculture, hunting 22.0%

A s can be seen  from the  T ab le  4, the  co l lec tion ,  pu r if ica tion  and  d is t ribu t ion  
o f  w a te r  and  s e w a g e  sec to r  are the tw o  industries  w ith  the h ig h es t  im pact o f  se c ­
ondary  ac tiv ities  on  the ir  total output.  T h is  po in t will be  d iscussed  in detail later 
on.

W h o lesa le  t rade  and  Retail t rade sectors  have  the  h ighes t  n u m b e r  o f  s e co n ­
dary  products ,  30  and  25 respectively .



In 1997, real es ta te  serv ices ,  retail and  w ho lesa le  trade se rv ices ,  hotel and 
res tau ran t  se rv ices  and  suppo r t ing  and auxilia ry  t ranspor t  se rv ic es  are  the  live 
m ost  f requen t  se co n d a ry  products.

In d i f fe rence  from  S w eden ,  w here  m o s t  seco n d a ry  p roduc ts  co n cern  se r ­
v ices, in the supp ly  tab le  o f  Latvia, several qu ite  cu r io u s  se co n d a ry  p roduc tions  
can be found: i t ’s really  unusual that m any  industries are p ro d u c in g  p roduc ts  o f  
a g r ic u l tu r e 4 or  e lectricity ,  gas  and hot water ,  even  i f  in a neg l ig ib le  am ount.

T h e  tab le  5 p re se n ts  the top  5 list o f  co m m o d it ie s  ac c o rd in g  to the p ro p o r ­
tion o f  total ou tpu t p roduced  as secondary .

T a b l e  5

The proportion o f  each total commodity output made as secondary production 
o f other industries (Latvia 1997)

47 Renting services o f machinery and equipment without operator 
and o f  personal and household goods 89.3%

32 Collected and purified water; distribution services o f water 86.1%
26 Medical, precision and optical instruments, watches and clocks 45.2%
23 Office machinery and computers 32.8%
2 Products o f forestry, logging and related services 29.6%

T h e  p r im a ry  p roduc ts  o f  w a te r  purifica tion  and  d is t r ibu t ion  sec to r  cons ti tu te  
on ly  14% o f  the e c o n o m y -w id e  p roduc t ion  o f  water;  it s e e m s  q u i te  unusua l  that 
nearly  80 %  o f  w a te r  ou tpu t  is c o m in g  from se w a g e  industry . A c c o rd in g  to the 
СРЛ c lassificat ion ,  the d iv is ion  No. 41 is m ade  up  o f  d r in k in g  and  no t-d rink ing  
w ate r  and  its d is tr ibu t ion  serv ices ; the co l lec tion  and  t rea tm en t  se rv ices  o f  s e w ­
age  m ust be inc luded  into the d iv is ion No. 90. In the light o f  these  co n s id e ra ­
tions, it s e e m s  that this an o m a ly  s tem s  from  a m isc la ss if ica tion  o f  these  activ ities 
w h ich ,  in spite o f  p ro found  d if fe rence ,  can  be  related at en te rp r ise  le v e l10. S ec­
o ndary  p roduc tion  p lays  also  an im portan t  role in ren ting  se rv ic es  o f  m ach ine ry ,

' According to the original Latvian supply matrix, the following industries make products of 
agriculture: fishing, manufacturing o f food and beverages, manufacturing o f textiles and of 
wearing apparel, manufacturing of wood and wood products, electricity, gas, steam and hot water, 
construction, wholesale and retail trade sector, transport services sector, real estate, public admini­
stration, education, health and social work, and at last, sewage and refuse disposal services (!).

" There are several analogies between the input structure o f these two products, too. It also 
deserves attention that almost 30 per cent o f inputs in the water industry are made up o f the 
collection and treatment o f sewage whereas it presents only 8 per ccnt o f inputs in the sewage 
sector. As to the output structure o f these two industries, 56% o f the total output o f the water 
industry is water and the sewage constituted 43% of its total output. The sewage sector, on the 
other hand, in addition to its characteristic product (67% o f its total), has an important secondary 
product -  water distribution services that cover approximately 30% o f the total output o f this 
industry.



w h ere  on ly  11% o f  the total p roduction  is p roduced  as p r im a ry  p ro d u c t  o f  the 
co rresp o n d in g  industry  and 85 %  are due  to o the r  business  se rv ices  sector.

T h e  app l ica t ion  o f  A lm o n ’s p roduct- to -p roduc t a lg o r i th m  to the  original 
Latvian  supp ly  and  use tables has revealed  fo llow ing  prob lem s:

Absolute values:
CSAD C o l  T i t l e  » I n d u s t r y
5910.5 8 Food products and beverages
5332.3 1 Agriculture, Hunting
4485.0 33 Construction
3704.3 41 Supporting, transport services
3221.4 36 Retail trade services

Coefficients:
CSAD o l  T i t l e
0.114 32 Water, distribution services 
0.096 23 Office machinery & computers 
0.041 7 Other mining and quarrying 
0.029 47 Renting of machinery 
0.024 26 Medical & optical instruments 
0.020 10 Textiles 
0.020 17 Chemicals

Max d i f f e r e n c e  r o w  = Product
46 1746.2 Real estate services
11 1115.8 Wearing apparel; furs 
41 3856.0 Supporting, transport serv. 
41 3630.2 Supporting, transport serv. 
46 1701.0 Real estate services

Max d i f f e r e n c e
54 0.051 Sewage and Refuse disposal
23 0.075 Office machinery, computers
17 0.025 Chemicals
57 0.012 Other services
26 0.009 Medical & optical instrum.
10 0.014 Textiles
10 0.014 Textiles

In co m p ar iso n  w ith  the S w e d en  tables, the  Latv ian  o nes  need  a q u i te  large 
n u m b e r  o f  ch a n g es  with  SecToPri.dat, that a l low s to adop t ,  for cer ta in  products ,  
the in d u s t ry - techno logy  assu m p tio n  and m akes  the  c o n v e rs io n  from  seconda ry  
transfer  to  p r im a ry  sale in the M ake  matrix. T h e  seconda ry  food  p roduc tion  o f  
A gricu ltu re  is transfe rred  to Food  industry  as the charac te r is t ic  tech n o lo g y  o f  
lood industry  ap p e a rs  m ore  approp r ia te  to descr ibe  its p ro d u c t io n  process .  L ike­
wise, the p roduc ts  o f  fo restry  m a d e  in the  ag r icu ltu re  industry  are  co l loca ted  to 
the app rop r ia te  sector.  T h e  e lec tric ity  p rov ided  by m any  industr ies  is m o v e d  into 
the p r im ary  industry  fo r  that p roduc t  group.

T h e  p ro b lem s  rega rd ing  d iagonal e lem en ts  o f  the m atr ix  a re  e l im ina ted  by 
runn ing  the  p ro g ra m  w ith  the op tion  diag =  0.8.

A s a lready  no ticed ,  in qu ite  a lot o f  cases  the p ro d u c t- te ch n o lo g y  a s sum ption  
was not sa tisfied  by  the orig inal data and thus  the ind u s t ry - te ch n o lo g y  a s su m p ­
tion w as  em p lo y ed .  Even so, the final result appears  abso lu te ly  accep tab le .  It is 
poss ib le  tha t m os t  o f  the  p ro b le m s  m et dur ing  the app l ica tion  o f  A lm o n ’s a lg o ­
rithm to the Latv ian  tables are caused ,  at least to so m e  ex ten t,  by  the  qual i ty  o f  
ava ilab le  data. It will b e  useful to investiga te  accura te ly  the  re liab ili ty  o f  the  data 
used for the p repa ra t ion  o f  S U Ts, as well to d is t ingu ish  g o o d s  and  se rv ices  p ro ­
duced  by K.AU and  not by  industries  in o rder  to get m o re  h o m o g e n e o u s  tables.



2.2.3. Estonia

T o g e th e r  w ith  o th e r  Baltic coun tr ies ,  Eston ia  par t ic ipa ted  in the  E u ro s ta t ’s 
p ro jec t  on  “C o m p ila t io n  o f  S upp ly  and  U se  T ab le s  and  In pu t-O u tpu t  T ab les  for 
the  Baltic S ta te s” . T h e  sy m m etr ic  input-ou tpu t table and  the  su p p ly  and  use  ta­
bles, the first o n es  m a d e  in Estonia , w ere  com piled  in c o m p lia n c e  w ith  the E s a  
95 reco m m en d a t io n s .  As in Latvia, the statistical units  used  in the  com pila t ion  
p rocess  w ere  en terp rises  and  no t kind o f  ac tiv ities  units  as E uros ta t  sugges ted  
(D e d eg k a jev a  2000) .  T h e  orig inal S IO T  derived  by the  S tatistical O ff ice  o f  Es­
tonia, d is t ingu ished  112 p roduc ts  in the row s and  71 p ro d u c ts  in the  co lum ns ,  
but the opera tional  vers ion  had on ly  56 products.

C o m p ared  to the S w ed ish  and  Latvian supp ly  tables , in E ston ia  m u c h  m ore 
industries p roduce ,  in add i t ion  to the ir  character is tic  p roduct,  a qu ite  w id e  range  
of o th e r  co m m odit ies .  For  ex am ple ,  the W ho lesa le  t rade  se c to r  has  ju s t  39  se c ­
ondary  p roducts ,  the  C ons truc t ion  w ork  29, O ther  b us iness  se rv ices  28, etc. 
H ow ever ,  in te rm s  o f  the w e igh t o f  the  seco n d a ry  p roduc t ion  on the  total ou tpu t 
ol each industry ,  the  p ic ture  results  m arked ly  d if fe ren t (T a b le  6).

T a b l e  6

The industries where secondary production is most relevant in terms 
o f total output (Estonia 1997)

15 Manufacturing of coke and refined petroleum products 81.7%
29 Recycling 74.4%
19 Manufacturing o f basic metals 65.0%
3 Fishing 50.1%

34 Wholesale trade 38.1%

T h e  p r im ary  p roduc ts  o f  the  C o k e  and refined pe t ro leum  p ro d u c ts  industry 
represen t on ly  18% o f  its total ou tpu t,  w h ile  72%  o f  the  total o u tp u t  is d u e  to the 
o the r  m in in g  products .  T h e  recycling  sec to r  p ro duces  m uch  m o re  bas ic  m etals  
(7 4 %  o f  its total ou tpu t)  than recovered  secondary  raw m a te r ia ls  (2 6 %  o f  total).

As in Latvia, in Eston ia  the  m ost frequent p roduc ts  a re  the  real es ta te  ac tiv i­
ties, supp lied  by  47  sectors  ou t o f  a total o f  56, fo llow ed by land transport  se r ­
vices, w h o lesa le  t rade  se rv ices  and o the r  bus iness  activities.  In add i t ion  to these 
qu ite  c o m m o n  se rv ice  activities,  the fifth m ost  f requen t  s e c o n d a ry  go o d  are  m a ­
ch inery  and  e q u ip m en t  p rov ided  by 28 industries.

T h e  T ab le  7 reports  the list o f  top five p roducts  p roduced  p reva len t ly  as  se c ­
o ndary  output.



T a b l e  7
The proportion o f each total commodity output made as secondary production 

o f other industries (Estonia 1997)

5 Metal ores 100.0%

15 Coke, refined petroleum products 96.9%

19 Basic metals 96.7%

22 Office machinery and computers 80.9%

6 Other mining products 77.0%

A s can be seen  from  the  T ab le  7, the m etal o res  a re  p ro d u ce d  to ta lly  as 
a seco n d a ry  p roduct.  L ack ing  the  natural resources ,  there  is no  m eta l  o res  m in ­
ing industries  in Eston ia  and a qu ite  irre levant am o u n t  o f  m etal o res  is to tally  
supplied  by chem ica l  sector. C o k e  and  ref ined pe tro leum  p ro d u c ts  are  p roduced  
p revail ing ly  by o th e r  m in in g  activities.  W ho lesa le  trade, recyc l ing  and m a n u fa c ­
turing o f  metal p ro d u c ts  acco u n t  for abou t three quar te rs  o f  the  e c o n o m y -w id e  
p roduction  o f  basic  m eta ls ,  w h ile  on ly  3 ,3 %  are  supp lied  by the  co r re sp o n d in g  
sector. T h e  role o f  the p r im ary  sec to r  rests  very  l im ited  b ec au se  o f  the  shor tage  
o f  raw  m a ter ia ls  and  the w e ig h t  o f  w ho lesa le  trade sec to r  is d e te rm in e d  ju s t  by 
the im porte rs  o f  metals .

T h e  app l ica tion  o f  A lm o n ’s  a lgori thm  to the orig ina l E s ton ian  supp ly  and 
use tab les  h a s  ev idenced  the fo llow ing  problem s:

Absolute values:
CSAD C o l  T i t l e  = I n d u s t r y
373.7 34 Wholesale trade services
232.7 7 Food products and beverages
117.7 3 Fish and fishing products 
93.1 12 Wood and products of wood
89.5 16 Chemicals, chemical products

Max d i f f e r e n c e  r o w = P r o d u c t
4 0 84.5 Supporting, transport serv.
1 144.4 Agriculture
1 102.4 Agriculture
2 38.7 Forestry
4 31.0 Coal, peat, oil shale, nat. gas

Coefficients:
CSAD C o l  T i t l e
0.514 19 Basic metals 
0.397 15 Coke, refined petroleum prod. 
0.295 22 Office machinery & computers 
0.179 6 Other raining products 
0.150 3 Fish & fishing products

Max d i f f e r e n c e
19 0.060 Basic metals 
6 0.114 Other mining products 

22 0.273 Office machinery, computers 
21 0.077 Machinery and equipment 
1 0.130 Agriculture

It’s w e l l -k n o w n  tha t the p roduc t- techno logy  a s sum ption  app l ied  to w h o le ­
sale trade serv ices ,  at the  first line o f  the list, f requen tly  co n trad ic ts  the  original 
data. In fact, it tu rn s  ou t  that w ho lesa le  trade is the industry  w ith  m o re  secondary  
products  than  any  o the r  industry  and 33 industries p ro d u ce  s o m e  w h o lesa le  trade 
services  as se co n d a ry  output.  T h e  adop tion  o f  industry  te ch n o lo g y  assum ption  
has pe rm itted  to over r ide  this  problem .



F ollow ing  the ind ications о ['Problems File, the food p ro d u c ts  o f  m a d e  in ag ­
r iculture  (sa lam i,  sausages ,  p rese rved  m eat etc) and in f ish ing  (p re se rved  fish, 
very  d if fused  in Eston ia )  are  m oved  to food industry, m o re  ad e q u a te  to descr ibe  
the p roduction  p rocess  o f  these  goods.  On the basis  o f  the  or ig ina l  S upp ly  table, 
the m in ing  o f  en e rgy  p ro duc ing  m ater ia ls  (in Estonia on ly  oil sha le  and  peat are 
m ined)  industry  is engaged  in m anufac tu r ing  so m e  m echan ica l  m a ch in e ry  (for 
m in ing  and quarry ing )  but m ore  likely deal on ly  with  m a in te n an c e  and  repa ir  
serv ices  o f  them .

T h e  E ston ian  textile  industry  p roduces  a s ign ifican t  a m o u n t  o f  w ea r in g  a p ­
parel (5 ,7%  o f  total output) ;  at the sa m e t im e the textiles  are  p roduced  as a se c ­
ondary  p roduct by  w ea r in g  apparel sec to r  (5 ,2%  o f  its total ou tput) .  As pointed  
out by  D edegka jeva  (2002),  these  industries w ere  ca r ry in g  out tw o  d if fe ren t  p ro ­
duction  processes: the  m ain  inpu ts  o f  textile industry  are  im por ted  raw  cotton 
and chem ica l  p roduc ts  but the w ea r in g  apparel sec to r  do  not h ave  any  inpu t from  
these industries .  T h e  Statistical O ff ice  o f  Estonia has so lved  this p ro b lem  o f  
nega tives  by in troduc ing  a new  product in supply  and use tab les  ca lled  “ textiles 
p roduced  by w ea r in g  appa re l” . T h an k s  to this  in form ation ,  the  tex tiles  m a d e  in 
w earing  apparel sec to r  w ere  not m o v e d  into textiles industry ,  a qu ite  c o n v in c in g  
t ransfe r  at  first sight.

A s a lready  no ticed ,  97  per  cent o f  ref ined p e t ro leum  p ro d u c ts  are  p roduced  
ou ts ide  o f  p r im ary  sector ,  prec ise ly  in chem ica l  industry .  D e d e g k a je v a  (2002)  
asserted  that it w as  due  to m isc lass if ica tion  o f  ac tiv ities but sh e  s tressed  that "the  
production  process o f  chem ical products and  o il shale is technologically  linked  
that it is d ifficult to separate”" .

T h e  recycling  industry  has an im portan t  se condary  product:  in addit ion  to its 
p r im ary  p roduc t  tha t rega rds  on ly  one-fourth  o f  the total va lue  o f  p roduc t ion ,  it 
p roduces  a lot o f  basic  metal p roduc ts  (74 p e r  cent). T h e  d e ta iled  ana lys is  o f  the 
basic p roduc t ion  and  im por t  s ta tis t ics  carried  out by D ed e g k a je v a  (2002)  re­
vea led  tha t an en te rp r ise  classified  as a recycling  industiy  w as  eng a g ed  in c o n ­
tract p rocess ing  o f  bas ic  metal products .  In this case  the p ro d u c t- te ch n o lo g y  as­
sum ption  se em s not app rop r ia te  and the secondary  ac tiv ity  is t ransfe rred  to the 
bas ic  m eta ls  sector.

Like the Latv ian  tables , the  Estonian  ones had to be  s ign if ican t ly  m od if ied  in 
o rder  to m a k e  th e m  cons is ten t  w ith  p roduc t- techno logy  assum ption .  T h e  sectors  
w ith  se r ious  p ro b lem s  appear ,  in part, the sa m e as in Latv ia  (ag r icu l tu re ,  food) 
but som e o f  the  encoun te red  d ifficu lt ies  are very  specif ic  (chem ica l  p ro d u c ts  and 
p roduc ts  o f  m in in g  and quarry ing).

1! The industry o f refined petroleum products has its peculiar input structure: it uses 
principally products o f mining and quarrying industry, coke and petroleum products as well as 
chemical products. The three more important inputs in the chemical industry are instead chemical 
products, electricity and crude petroleum.



2.2.4. T u rkey

T h e  o r ig ina l su p p ly  and use tables  o f  T u rk e y  (1 996 )  are  pub lished  at 97 
products  and  industries  level.  U nfor tunate ly ,  no  in troduc tion  n o r  desc r ip tion  o f  
the official tab les  in E ng lish  w as  found.

In c o m p a r iso n  with  o the r  cons idered  countries ,  ex c ep t  for Italy, T u rk e y  is 
the coun try  with  less o ff-d iagona l  e lem en ts  in the  p ro d u c t io n  table; bu t  d if fe r ­
ently  from  o th e r  coun tr ies ,  w h ere  m ostly  som e kind o f  se rv ices  a re  p ro d u ce d  as 
a seconda ry  p ro d u c t ,  n u m e ro u s  T urk ish  industries  h ave  a re levan t  secondary  
p roduction  o f  m a ch in e ry  and  equ ipm ent ,  chem ica ls ,  ru b b er  and  plastic  products.  
T he  industries  w ith  the  h ighest n u m b e r  o f  d if fe ren t  se co n d a ry  ac tiv i t ie s  are  the 
m an u fac tu r in g  o f  m ed ica l ,  prec is ion  and  optical ins trum ents ,  fu rn itu re  and o ther  
m an u fac tu r in g  (bo th  w ith  18 secondary  p roducts) ,  fo llow ed by m a n u fa c tu r in g  o f  
rubber  and plastic  p ro d u c ts  (17), m ach in e ry  and eq u ip m e n t  (17)  and  m a n u fa c tu r ­
ing o f  m o to r  veh ic le s  (17).

T a b l e  8

The industries where secondary production is most relevant in terms 
o f total output (Turkey 1996)

57 Recreational, cultural and sporting activities 40.8%
16 Publishing, printing and reproduction o f recorded media 33.0%
30 Manufacturing, o f furniture; other manufacturing n.e.c. 32.5%
27 Manufacturing o f medical, precision and optical instruments, 

watches and clocks 24.3%
41 Air transport 17.6%

A s sh o w n  in tab le  8, the sec to r  tha t p rov ides  rec rea tional ,  cu l tu ra l  and  sport-  
>ng ac tiv ities  has  an im por tan t  seconda ry  p roduction  m a d e  up  m os t ly  o f  o the r  
business  ac tiv ities .  T h e  s e co n d a ry  production  o f  p u b l ish ing  in d u s t ry  ac co u n ts  for 
o ne  th ird  o f  the  total ou tpu t  and concerns  m ost ly  o the r  b u s in e s s  se rv ices  and 
Pulp, p ap e r  and  p ap e r  p roducts .  T h e  m anufac tu r ing  o f  fu rn itu re  and  o th e r  m a n u ­
facturing industries  p roduce  a w ide  range  o f  seco n d a ry  p roducts :  m o to r  vehicles,  
rubber and  p lastic  p roducts ,  textiles,  basic m eta ls  etc.

T h e  five m o s t  frequent seco n d a ry  activ ities are  research  and  d e v e l o p m e n t ' \  
retail trade, real es ta te  ac tiv ities ,  o the r  bus iness  ac tiv i t ies  and  su p p o r t in g  and 
auxiliary  t ranspor t  activities.  T h e  table 9 indicates the  five p roduc ts  with  the 
h ighest im pac t o f  seco n d a ry  production  on the total supp ly  o f  a co m m o d ity .

It is recalled that in Estonia the R&D are produced only as a primary product. In Latvia 
these activities are carried out mainly by the R&D sector (95%) and the education accounting for 
the remaining 5%.



T а Ы  e 9

The proportion oľeach total commodity output made as secondary production 
o f other industries (Turkey 1996)

48 Renting services o f machinery and equipment without operator 
and o f personal and household goods 78.4%

50 Research anti development services 77.2%
42 Supporting and auxiliary transport services; travel agency services 63.4%
47 Real estate services 59.5%
24 Office machinery and computers 28.5%

T hree  quar te rs  o f  ren ting  serv ices  o f  m ach in e ry  and  eq u ip m e n t  are  prov ided  
by C ons truc tion  w ork  industry  and  ju s t  2 2 %  are  p roduced  as p r im ary  p ro d u c t  o f  
the c o r re sp o n d in g  industry. O n ly  23 per  cen t  o f  the  total r e sea rch  and  d e v e lo p ­
m ent se rv ices  are  p r im ary  p roducts ;  there is no industry  p ro d u c in g  a s izab le  
am o u n t  o f  this k ind  o f  serv ices ,  but a  great n u m b e r  o f  sec to rs  are  m o re  o r  less 
engaged  in research  activities.

R u nn ing  the  A im o n ’s a lgo ri thm  ju s t  o n ce  on the orig inal data  has  ev idenced  
the fo l low ing  dev ia t io n s  be tw een  the original Use table and  the  co m p u ted  
N e w U s e  table. O n  the  bas is  o f  these  indications,  the ana ly s is  o f  the  la rgest d if­
ferences has  been  carried  out and  so m e  correc t ions  to the o r ig ina l da ta  m ade. 
T h en  the a lgori thm  has been  rerun and o ther  co rrec tions  an d  has b een  m ade ,  
on ly  one  o r  a few at a time.

Absolute values:
CSAD C o l  T i t l e  = I n d u s t r y  Max d i f f e r e n c e  r o w  -  P r o d u c t
68803.4 42 Supporting & Transport services 38 58469.8 Hotels & Restaurants
55716.0 39 Land transport 38 48595.2 Hotels & Restaurants
30109.3 11 Textiles 11 18613.2 Textiles
21814.7 51 Other business services 20 5191.9 Other non-metal, minerals
20995.2 1 Agriculture 11 17717.5 Textiles

Coefficients:
CSAD C o l  T i t l e  Max d i f f e r e n c e
0.332 42 Supporting & Transport services 38 0.282 Hotels & restaurants
0.064 30 Furniture; Other manufacturing 18 0.013 Chemicals
0.060 57 Recreational activities 18 0.010 Chemicals
0.048 48 Renting of machinery 9 0.028 Food, beverages
0.048 27 Medical & Optical instruments 27 0.016 Medical,Optical instruments

As a lready  no ticed ,  m any  industries p roduce  se rv ices  n ec es sa ry  to the ir  p ro ­
duction. In fact,  as po in ted  ou t in the  E s a  95 (§3.12 and 3 .13),  the anc il lary  or 
su ppo r t ing  activities,  i.e. those  tha t are not in tended  for use  ou ts id e  the  en terp rise  
as sales, m arke t ing ,  data  p rocess ing ,  transporta tion ,  s to rag e  etc., should  
be  trea ted  as in tegral par ts  o f  th e  principal o r  seconda ry  ac tiv i ty  w ith  w h ich  they



are as soc ia ted  an d  conseq u e n t ly  the  ou tpu t o f  an anc il lary  ac tiv i ty  sh o u ld  not be 
explici tly  r e c o g n ize d  nor  recorded  separate ly .

S upp o rt in g  and  aux i l ia ry  transport  serv ices  rep resen t  o n e  o f  the  m ost d if ­
fused se conda ry  activities.  T h is  ca tego iy  o f  serv ices  do  not sa t is fy  the  cond it ion  
that at least a h a l f  o f  the  p roduc t ion  takes p lace  in the p r im a ry  industry  for that 
product g ro u p  (see  T a b le  9 ) ' \  T h e  mix o f  typical inputs for the  m a in  p roduct o f  
the p ro d u c in g  industr ies  results  cons iderab ly  d iffe rent from  the input s truc tu re  
for this  p roduc t  g roup . T h e  p rob lem  has been so lved  by m o v in g  these  seconda ry  
activities to the  m a in  se c to r  p ro d u c in g  these services.

T h e  N a c e  d iv is ion  ca lled  “ M anufac tu r ing  o f  fu rn itu re  and  o th e r  m a n u fa c ­
tured g o o d s ” is pa r t icu la r ly  he terogeneous:  ac tiv ities  p ro d u c in g  furniture , j e w e l ­
lery and  re la ted  artic les,  m usica l ins trum ents ,  spor ts  go o d s ,  g a m e s  and  toys, 
baby ca r r iages  and  so m e  o ther  m isce llaneous  go o d s  b e lo n g  to this  g roup .  T h is  
b road set o f  industries ,  like chem ica l  one, p roduces  n u m e ro u s  g o o d s  m a in  to 
o ther  industries, a m o n g  w hich  textiles. A cco rd ing  to the  pub l ish ed  data, textile  
p roducts  are  o n e  o f  the  m os t  im portan t  secondary  p ro d u c ts  o f  ch e m ic a ls  indus­
try, as well as o f  o th e r  m a n u fa c tu r in g  sector ,  but they  are p ro d u ce d  w ith  little 
textile inputs ,  w h ich  cons ti tu te  the m ain  input o f  tex tiles  industry .  B ecause  the  
p roduc t  tech n o lo g y  as su m p tio n  is not app l icab le  in ca se  o f  e x is te n ce  o f  m ore  
than o n e  w ay  to p roduce  a product,  the d iffe rence be tw een  U se  and  N ew U se  m a ­
trices w as  e lim inated  by transferr ing  this secondary  product to the  textiles sector.

A p ro p er  app l ica t ion  o f  A lm o n ’s m ethod  requ ires  that at least a h a l f  o f  the 
production  takes p lace  in the  p r im ary  industry  for a g iv en  p roduc t  g roup .  As 
show n in T ab le  9, th is  r eq u irem en t  is not sa tisf ied  in the ca se  o f  ren ting  o f  m a ­
ch inery  and  eq u ipm en t ,  research  and d ev e lopm en t ,  su p p o r t in g  and  t ranspo r t  ser­
vices, no r  for the real es tate  activities.

In co m p ar iso n  w ith  o ther  countries ,  the T u rk ish  tab les  n eeded  n u m e ro u s  
m anual co rrec t ions  and  re i te ra t ions  o f  the a lgori thm  befo re  a q u i te  sa t is fac tory  
sy m m etr ic  table  w as  ob ta ined .  T h e  adop tion  o f  A lm o n ’s a lg o r i th m  requ ired  se v ­
eral re i te ra t ions  and  co rrec t ions  to the original data, due,  a lm o s t  in part,  to the 
p resence  o f  four  p roduc t  g roups  not sa tisfy ing  the  con d i t io n  tha t h a l f  o f  the  p ro ­
duction  o f  each  p ro d u c t  is in its p r im ary  industry ,  as w ell  as to he te ro g en e i ty  in 
the c lass if ica t ion  system .

11 The categoiy is made up by cargo handling and storage services. In fact, many industries 
may have their own warehouses.



2.2.5. S pain

T h e  orig inal su p p ly  and  use tables  o f  Spain  (1998)  are  p ub l ished  at m o re  de­
ta iled level than  that o f  any o th e r  cons idered  country :  they  are  co n ce ived  with 
110 p roducts  and 72 industries.  On the industries  side, the S pan ish  Statistical O f ­
fice d is t ingu ishes  m arke t  and  non m arke t  ac t iv i t ie s1-4 for the  fo llow ing  sectors: 
educat ion ,  health , se w a g e  and refusal d isposal se rv ices ,  m e m b e rsh ip  o rg an iz a ­
tion serv ices  and recreational  an d  cultural services .

M any  industr ies  p ro d u ce  a range o f  seconda ry  c o m m o d i t ie s  and  services . 
Retail t rade is the  sec to r  w ith  h ighes t  n u m b e r  o f  seconda ry  activ ities,  at the sam e 
t im e trade se rv ices  are o ne  o f  the m os t  frequent activ ities supp lied .  O n  a per­
cen tage  bas is  on the  total ou tpu t,  the  industry  with  the h ighest  p ropo rt ion  o f  sec­
ondary  ac tiv ities  is the R ecy c l in g  industry ,  engaged  in an im p o r ta n t  seco n d ary  
production  o f  w ho lesa le  se rv ices  (45% ); 2 7 %  o f  the F ish ing  se c to r  o u tp u t  c o n ­
cerns food p roducts  and  beverages .

T a b l e  10

The industries where secondary production is most relevant in terms 
o f total output (Spain 1998)

30 Recycling 45.9%
3 Fishing, operating o f fish hatcheries and fish farms 27.4%
5 Extraction o f  crude petroleum and natural gas 20.0%

23 Manufacturing of Office machinery and computers 19.2%
15 Publishing, printing and reproduction o f recorded media 18.4%

T h e  l ive  m o s t  f requent s e co n d a ry  products  are  real es ta te  se rv ices  (supplied  
by 50 sectors  out o f  58), cons truc tion  w ork  (45), o th e r  bu s in e ss  ac tiv ities  (41), 
co m p u te r  and related se rv ices  (39),  research  and d e v e lo p m e n t  (39).

T a b l e  11

The proportion o f  each total commodity output made as secondary production 
o f other industries (Spain 1998)

49 Research and development services 91.1%
55 Membership organization services n.c.c. 67.9%
2 Products o f forestry, logging and related services 30.4%

35 Wholesale trade and commission trade services 26.1%

47
Renting services o f  machinery and equipment without operator 
and ol personal and household goods 22.8%

ы The distinction between market and non-market activities is made on the basis o f price 
criterion. In the Esa 95, an economically significant pricc covers more than 50% of the production costs.



A s can  been  seen  from  T ab le  11, the research  and  d e v e lo p m e n t  se rv ices  are, 
a lm ost to ta lly , p roduced  by  o the r  industries  than  that for w ha t  they  are  p r im ary  
product.  A cc o rd in g  to the  pub lished  data, 3 2 %  o f  these  se rv ices  c o m e  from  p u b ­
lic adm in is t ra t ion  and  defence  sector,  11% are  p ro d u ce d  by  m a n u fa c tu r in g  o f  
chem ica ls  and  ch em ica l  p ro d u c ts  industries.  Indeed, several  m a n u fa c tu r in g  in­
dustries (for  ex a m p le ,  those  p ro d u c in g  electrical m a ch in e ry  and  appa ra tu s ,  m o to r  
vehicles  and o th e r  t ransport  equ ipm en t ,  radio, te lev is ion  and  co m m u n ic a t io n  
equ ipm ent ,  etc .)  co n d u c t  ow n  research  activities.

It appears  q u i te  cu r ious  that a lm ost 6 8 %  o f  m e m b e rsh ip  o rgan iza t ion  ser­
vices are  p roduced  in sew age ,  refuse  d isposal and  san ita t ion  industry  and  on ly  
22%  c o m e  from  the  p r im ary  sec to r  fo r  this p roduct g r o u p 15.

T h ese  are the m a jo r  d if fe rences  resu lt ing  from the  first run  on  the  original 
data:

Absolute values:
CSAD C o l  T i t l e  = industry
714.7 8 Other Mining Products
550.7 35 Retail Trade
355.2 36 Wholesale Trade
253.2 3 Fishing
202.8 56 Membership organization 
serv.

Max d i f f e r e n c e  r o w  = P r o d u c t
8 326.6 Other Mining Products 

20 170.6 Other non-metallic minerals 
8 234.8 Other Mining Products 
1 214.7 Agriculture, Hunting 

56 163.5 Membership organ, services

Coefficients:
CSAD C o l  T i t l e
0-101 3 Fishing
0.071 48 Computer, Related services 
0.031 5 Crude Petroleum; Natural gas 
0.030 55 Sewage & refuse disposal 
0.030 30 Furniture; Other manufacturing

Max d i f f e r e n c e
1 0.086 Agriculture, Hunting

20 0.015 Other non-metallic minerals 
15 0.007 Pulp, Paper products 
56 0.016 Membership organ, serv.
46 0.016 Services aux Fin. Intermed.

O n e o f  the a b o v e  ind icated  p rob lem s concerns  f ish ing  indus t ry  and  p roduc ts  
o f  ag ricu ltu re .  T h e  ana ly s is  o f  the  seconda ry  p roduc tion  o f  these  tw o  sectors  
show s that both  w ere  en g a g ed  in the production  o f  food p roduc ts .  T h e  fish ing  
•ndustry has a sizable  seconda ry  food production, but, in com par ison  with  the ag ­
ricultural industry, it uses substantia lly  d ifferent input mix for  its p roduction  p roc­
ess. T h e  transfer  o f  secondary  products  to food industry e l im ina ted  the problem .

T h e  p ro d u c t- te ch n o lo g y  assum ption  is not suppo r ted  by  the  o r ig ina l da ta  in 
the case  o f  the  c ru d e  p e t ro leu m  and natural gas  p ro d u c in g  industry .  T h e  p rob lem  
related to p ap e r  p roduc ts  has  been  so lved  by  transfe rr ing  a ir  se rv ices  as well as 
research and developm ent from the crude petroleum sector to the respective sectors.

15 The membership organization services include services furnished by business, employers’ 
and professional organizations and by trade unions, religious services, services supplied by 
Political organizations and by other membership organizations.



T h e  end  result  appears  very  sa tisfac tory  even  though t the  S pan ish  su p p ly  ta­
ble has m any  o f f-d iagonal e lem ents .  A part from  these  ca se s  w h e re  the m ajo r  
part o f  total ou tpu t  o f  a p roduct results  co m in g  from  no t p r im ary  industry  for 
co ns idered  p roduc t  g roup ,  there  w ere  no s ign ifican t v io la tions  o f  the  product-  
techno logy  assu m p t io n  and  co nsequen t ly  rela tive ly  few m anual co rrec t ions  to 
the p ub lished  data  h ave  been  m ade.

2.2.6. Italy

T h e  Italian su p p ly  tab les  are  charac te r ized  by a lm os t  pe r fec t  b iu n iq u e  re la­
t ionsh ip  be tw een  industries  and  products .  T h e  po in t  is that all the six su p p ly  m a ­
trices (1 9 9 5 -2 0 0 0 )  are  prac tica lly  perfec tly  d ia g o n a l1'’.

In fact,  ex c ep t  for co m p u te r  and related services ,  m o s t  industr ies  h ave  no 
seco n d a ry  output.  T h e  pub lic  adm in is tra t ion  is the sec to r  w ith  the  h ighest  n u m ­
b er  o f  seco n d a ry  p roduc ts  ( 6 ) 17, but w hen  the p e rcen tage  o f  these  se co n d a ry  pro ­
duction  on total sectoral ou tpu t  is cons idered ,  it is fairly qu ick ly  no ticed  that 
the ir  w e ig h t  is near ly  ignorab le .  T h e  metal o res  m in in g  industry  is the on ly  one 
with a substan tia l seco n d a ry  ou tput,  but it is im por tan t  to recall that this sector  
accoun ts  on ly  for abou t 0 ,002  p e r  cent o f  total p roduc t ion  in the w h o le  ec o n o m y .  
H ow ever ,  a c co rd in g  to the pub lished  data, the se conda ry  p roduc t ion  o f  o ther  
m in in g  and  q u a rry in g  p ro d u c ts  rep resen t abou t 44  per  cen t  o f  the total sectoral 
o u tp u t  o f  m eta l  o res  m in ing  industries.

T a b i c  12

The industries where secondary production is most relevant in terms 
o f total output (Italy 2000)

7 Mining o f metal ores 43.9%

1 Agriculture, hunting and related service activities 6.4%
24 Manufacturing o f  Office machinery and computers 4.7%
36 Wholesale trade and commission trade 4.5%
21 Manufacturing o f Basic metals 1.4%

16 On the total o f  3422 off-diagonal cells there are only 67 elements different from zero (2%). 
It is worthy to bear in mind that in Swedish supply table there are 623 (19.5%) non-zero 
intersections out o f the main diagonal, in Latvia 613(19.2% ), in Estonia 7 13 (23%), in Turkey 393 
(11.9%) and in Spain 662 (20%).

17 The secondary products o f Public Administration are following: manufacture o f wearing 
apparel, o f leather and leather products, wood, products o f wood and cork, rubber and plastic 
products, furniture and other manufactured goods n.e.c.



B asically ,  the  on ly  p roduct the industries su p p ly  in add i t ion  to  th e ir  ch a rac ­
teristic ou tpu t are  co m p u te r  and  related services: indeed, 54 industr ies  ou t o f  
a total o f  59 p ro v id e  for so m e  co m p u te r  services . At the  top  o f  the  list o f  c o m ­
m odities  p ro d u ce d  as seco n d a ry  output,  ren ting  se rv ices  o f  m a ch in e ry  and 
eq u ip m en t  appear ;  and  their  p resence  in this list is due  w ho lly  to W h o lesa le  se c ­
tor w hich  a c co u n ts  fo r  4 3 .7 %  o f  the  total ou tpu t  o f  this product.

T a b l e  13

The proportion o f each total commodity output made as secondary production 
o f other industries (Italy 2000)

48 Renting services o f machinery and equipment without operator 
and o f  personal and household goods 43.7%

49 Computer and related services 9.0%
9 Food products and beverages 3.1%
32 Electrical energy, gas, steam and hot water 1.1%
31 Secondary raw materials 0.6%

As a lready  ind icated ,  the  Italian production  m atr ix  ap p e a rs  very  d iagonal in 
co m p ar iso n  w ith  any  ex a m in e d  supp ly  matrix. B ecause  o f  this  d iagonali ty ,  the 
com pila t ion  m e thod  o f  these  m atr ices  has been  investigated .  In the  in troduc tion  
to the set o f  Italian tables  (ISTAT, 2004)  for years  1 9 9 5 -2 0 0 0  it is exp la ined  that 
these m a tr ice s  are  “c o m p ile d  not d irec tly  but derived  from  the  p reex is ted  esti­
mates  o f  the national ac co u n ts  ". “ [ . . . ]  they s tarted with  a s im ula t ion .  T h e  b a l ­
anced data  o f  the  sy m m etr ic  1992 table w ere  used and  rea rranged  in o rd e r  to get 
all the  a c c o u n t in g  sch ed u le s  necessary  for  the  com pila t ion  o f  the  S U T s.  T h a t ’s 
how a lready  ba lanced  tab les  w e re  ob ta ined  w hich ,  by us ing  an ap p ro p r ia te  a lg o ­
rithm, w ere  co n v e r ted  in a sy m m etr ic  and a lready  b a lan c ed  tab le .”

T h e  Italian p ro d u c t-b y -p ro d u c t  m atr ix  is cons truc ted  u n d e r  the  assum ption  
o f  indus t ry - techno logy ,  as m a d e  know n  by the N ational  S tatistical O ffice ,  b e ­
cause  “at present,  e s t im a tions  o f  the o ff-d iagonal e lem e n ts  o f  the  supp ly  table 
concern  by -p ro d u c ts ,  i.e. g o o d s  produced  using  the p ro d u c t io n  p rocess  o f  the 
principal c o m m o d i ty  for an industry” . In the light o f  this  co n s id era t io n ,  it is su r ­
prising that the Italian Public adm in is tra t ion  is ab le  to p roduce ,  using  its ch a rac ­
teristic inpu ts  and  w ith in  the sa m e p roduction  process ,  so m e  lea ther  o r  ru b b e r  o r  
Plastic p ro d u c ts  as w ell as so m e  furn itu re  or  o ther  m an u fa c tu re d  goods .

T h e  app l ica t ion  o f  A lm o n ’s p roduc t- to -p roduc t  a lgo r i thm  to the  I talian su p ­
ply and use tab les  w as  really  very  s im ple. In con tras t  w ith  o th e r  a lready  co n s id ­
ered coun tr ies ,  the e n c o u n te re d  d ifficu lt ies  are, in fact,  neglig ib le .



Absolute values:
CSAD C o l  T i t l e  * I n d u s t r y
149.6 9 Food & Beverages
149.3 1 Agriculture, Hunting
87.5 32 Electrical energy; Gas
86.2 21 Basic metals
53.0 49 Computers, Related services

Coefficients:
CSAD C o l  T i t l e
0.214 7 Metal ores
0.004 1 Agriculture, Hunting
0.002 24 Office machinery, Computers
0.002 21 Basic metals
0.002 49 Computers, Related services

Max d i f f e r e n c e  r o w = Product
15 37.6 Pulp, paper, paper products 
15 37.6 Pulp, paper, paper products
5 85.0 Crude PetroleunuNatural Gas
5 85.0 Crude Petroleum;Natural Gas 

24 40.3 Office machinery. Computers

Max d i f f e r e n c e
8 0.041 Non-metallic minerals 

15 0.001 Pulp, paper, paper products
49 0.002 Computers, Related services
5 0.002 Crude Petroleum;Natural Gas

24 0.002 Office machinery, Computers

A fter  very  m o d e s t  co rrec tions ,  these incom patib il i t ies  h av e  been e l im ina ted  
too. N eed less  to say , in the  Italian case , the lowest n u m b e r  o f  re ite ra t ions  has 
been perform ed.

2.2.7. Poland

T h e  Polish 1995 inpu t-ou tpu t table should  be  the  first o ffic ia l m atr ix  cons is ­
tent w ith  SNA 93 (Plich, 2000). D iffe rently  from the s tandard  p resen ta t ion  o f  the 
use table, the  Polish o n e  se em s  to be  a doub le  en t rance  m atr ix ,  w h ich  lists p ro d ­
ucts in both  row s  and  co lum ns.  M oreover,  the Polish supp ly  tab le  co n ta in s  so m e 
nega t ive  va lues  in the row  o f  retail trade. Jus t  12 industries ( fo r  ex a m p le ,  m in in g  
and quarry ing ,  food and b eve rages  industry, m a n ufac tu re  o f  lea ther  and leather  
p roducts ,  w ood  sector)  reg is te r  a nega tive  am o u n t  o f  retail t rade  as the ir  s e co n ­
dary  p roduct.  In the  light o f  the  above ,  the A lm o n ’s a lgo r i thm  w a s n ’t app l ied  to 
these  data.

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

In this  p ap e r  the A lm o n ’s vers ion  o f  p rodu c t- tech n o lo g y  as su m p tio n  w as  
tr ied on data o f  a g ro u p  o f  countries .  A n input-ou tpu t tab le  w as  co n s tru c ted  out 
o f  a su p p ly  and  a use  tab le  o f  so m e old EU M e m b er  S ta tes  w ith  a solid  tradition 
in co m pil ing  su c h  a table,  as well as o f  som e new  EU M e m b e rs  and  an appl ican t  
country ,  i.e. T u rkey ,  w h ich  still seem  to e n c o u n te r  so m e  d if f icu lt ies  in c o m p u t­
ing re liab le  and  cons is ten t  statistics.

T h e  co m p ila t io n  o f  a se t sym m etr ic  p rod u c t-b y -p ro d u c t  tab les  us ing  A l­
m o n ’s a lgo ri thm  has sh o w n  that in the case  o f  a q u i te  d iagona l  supp ly  m atrix , 
the  app l ica tion  appears  ra the r  au tom atic  and requ ires  very  few  m a n u a l  ad ju s t­
m ents.  H ow ever ,  it is necessary  to keep in m ind  that w ith  a d ia g o n a l  supp ly  m a ­



trix the indus t ry - tech n o lo g y  assu m p tio n  shou ld  p ro d u ce  substan tia l ly  ana logous  
results.

In p rac tice ,  m o s t  institu tional units  p roduc ing  go o d s  and se rv ices  are  e n ­
gaged  in a c o m b in a t io n  o f  activ ities at the sa m e time. T h e  app l ica tion  o f  A l­
m o n ’s a lgo r i thm  to a qu ite  h e te rogeneous  set o f  coun tr ies  has  revea led  that also 
with m any  o ff-d iagona l  e lem en ts  in the supp ly  table  a p la u s ib le  p roduc t-by -  
p roduct tab le  is ob ta ined ,  p rov ided  that the largest in cons is tenc ies  a re  ca refu lly  
exam ined  and  the  needed  ad ju s tm en ts  m ade  to the orig ina l data. Indeed , the 
s tandard  p ro d u c t- te ch n o lo g y  a lgori thm  too, requires  m anua l  co r rec t io n s  in o rder  
to e l im ina te  nega t ives  from  the inpu t-ou tpu t table. T hat 's  w h y  this  m ethod  c a n ­
not be ind icated  as o n e  p ro d u c in g  arbitra ry  a l tera t ions o f  the  o r ig ina l data.

In fact, E uros ta t  s tresses  that the com pila t ion  o f  the  su p p ly  and  use  tables 
and the de r iva tion  o f  the sy m m etr ic  input-ou tpu t table from  the  p rev io u s  o nes  
are tw o  in terre la ted  p ro cesses  that shou ld  not be  seen  in iso lation .  T h e  ca lc u la ­
tion o f  the S IO T  f rom  the  supp ly  and use tables  shou ld  reveal inconsis tenc ies  
and w ea k n esse s  in these  tables; so there  should  be  a feedback  m e c h a n ism  from 
the sy m m e tr ic  inpu t-ou tpu t  tab les  to supply  and use tab les  and  v ice  versa.

In light o f  these  cons idera t ions ,  the appl ica tion  o f  the  A lm o n ’s a lgo r i thm  to 
the Italian da ta  required  really  ve iy  few correc tions  and  re ite ra t ions .  T h e  need 
for m anual co r rec t ions  w as  rela tive ly  m odes t  in the ca se  o f  S w e d en  and  S pan ish  
supp ly  and  use  tab les  too, a l though  the p roduction  m a tr ice s  o f  bo th  coun tr ies  
show  several s e c o n d a iy  p roductions.  T h e  Estonian ,  L atv ian  and  T u rk ish  supp ly  
tables w ere ,  on  the  con tra ry ,  m o re  or  less p ro found ly  m od if ied  as n u m e ro u s  in­
cons is tenc ies  be tw e en  the  orig inal data and the p roduc t  tech n o lo g y  a s sum ption  
w ere  identified . T h e se  tables required  repeated  s tep -by-s tep  co r rec t io n s  and the 
a lgori thm  had to been re-run  f requently  before  a sa t is fac to ry  sy m m e tr ic  input-  
ou tput table w as  ob ta ined .  P robably ,  in so m e  cases ,  the failure o f  the  p roduct-  
techno logy  assu m p t io n  w as  d ue  to data qual i ty  p rob lem s.  A s  sugges ted  by re­
spective  N ational  S tatistical O ffices ,  so m e  o f  the en c o u n te re d  d if f icu lt ies  arise 
from the l im ited  m on ito r in g  o f  the statistical su rv ey s  as well as  from  in c o m ­
pleteness in the  data. C er ta in ly  a m ore  r igorous im p lem en ta t ion  o f  the  EU  m e th ­
odo log ies  and  s tandards  as well,  as the  g ro w in g  ex pe r ience  in the  c o m p ila t io n  o f  
these tab les  will lead to  m ore  ac cu ra te  s ta tist ics and  co n seq u e n t ly  m o re  sa tis fac­
tory resu lts  can  be ob ta ined  w ith  this m ethod.

In genera l ,  the  resu lts  co n f irm e d  the a s sum ption  that each  p ro d u c t  is p ro ­
duced  in its o w n  specif ic  w ay ,  irrespective  o f  the  industry  w h e re  the  go o d  or  
service is p ro d u ce d .  T h e  m anua l  ad ju s tm en ts  m a d e  to the orig inal da ta  often  ap ­
pear as co r rec t io n s  o f  e rro rs  in m easu rem en t  ra the r  than a va l ida t ion  o f  industry-  
techno logy  a ssum ption .  A s  indicated by Eurostat,  the la tter  is su itab le  in vety  
specif ic  cases .  B ased  on the  resu lts  o f  this  study , it appears  tha t  the  industry- 
techno logy  as su m p tio n  shou ld  be  limited m ost ly  to w h o lesa le  trade, textile 
Products,  elec trica l ene rgy  and research  and d ev e lo p m e n t  ac tivities.



T h e  A lm o n ’s vers ion  o f  p roduc t- techno logy  a s sum ption  has been  o ften  d is ­
app roved  b ec au se  it p roduces ,  a lw a y s  and  in any  case , a sy m m e tr ic  table w ithou t 
negatives .  H ow ever ,  the fact that there  are no any nega t ive  co e ff ic ie n t  d o e s  not 
ind icate  tha t  the  ca lcu la ted  inpu t-ou tpu t table m a k es  any  ec o n o m ic  sense. As a l­
ready  po in ted  out,  the co rrec tion  o f  data is a very  tr icky  task and a  detailed  
kn o w led g e  ab o u t  the  supp ly  and  use table  is ind ispensab le  w h e n  co rrec t io n s  to 
the o r ig ina l data a re  m ade.  As a result, the app lica tion  o f  A lm o n ’s  a lgo ri thm  like 
any o the r  com p ila t io n  m ethod  needs  for a deta iled  in fo rm ation  on  the tab les  and 
is not at all a fully m echan ica l  exerc ise  as at first s ight m ay appear.  A p ro found  
kn o w led g e  o f  local industrial s t ruc tu re  and the possib ili ty  to co n su l t  e lem en ta ry  
da ta  will facilita te g rea tly  the deriva tion  o f  the sens ib le  in pu t-ou tpu t  table.
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Reelika Parve

SZACOW ANIE BILANSÓW PRZEPŁYWÓW M IĘI)ZYDZIAŁOW YCH  
W UKŁADZIE PRODUKTOW YM PRZY UŻYCIU ALG O RYTM U  Al.M O NA  

I UW ZGLĘDNIENIE PRODUKCJI OBCOPROFILOW EJ

Europejski system rachunków narodowych i regionalnych, ESA 95, który wszedł 
w życie 30 kwietnia 1999 r., wprowadził w krajach członkowskich UE zasady grom a­
dzenia i dostarczania danych statystycznych o ściśle określonym kształcie. Narodowe 
urzędy statystyczne zobowiązane są do przekazywania Eurostatowi corocznie tablic po­
daży i wykorzystania, a raz na pięć lat -  zestawienia sym etrycznego bilansu przepływów 
międzydziałowych (tablicy input-output).

System rachunkowości społecznej (SNA) rozróżnia dwa typy takich symetrycznych 
bilansów: tablice w układzie produkt na produkt i gałąź na gałąź, które pow stają w opar­
ciu o alternatywne założenia co do technologii wytwarzania. Rekom endacja ESA 95 
wskazuje na w ybór założenia o technologii produktowej (tablice produkt na produkt) ja ­
ko bardziej jednolitej w porównaniu z założeniem o technologii gałęziowej.

O pracow anie przedstawia wyniki zastosowania algorytmu opracowanego przez Al- 
rnona do przekształcenia tablic podaży i wykorzystania dla różnych krajów. W wyniku 
obliczeń wykazano, że ilość poprawek i iteracji niezbędnych dla uzyskania tablic 
w układzie produkt na produkt zależy głównie od jakości materiału statystycznego.


