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TECHNOLOGY-INTENSIVE INDUSTRIES –
INPUT-OUTPUT ANALYSIS *)
DAN OLTEANU

By the analyses included in this paper I tried to quantify – using the input-output
method – the amplitude of upstream and downstream linkages between manufacturing
industries, structured by technological groups, for Romania and other six EU member
countries, for comparison. Since intermediate products are the main carrier of
knowledge diffused by high-tech industries towards other industries, by processing data
from input-output tables we can obtain a measure of the inter-industry effects of these
activities in an economy.
In analyses we used statistical data on intermediate consumptions both from
domestic production and imports, obtained from tables of intermediate product flows for
60 economic industries, of which 22 manufacturing ones (tables provided by Eurostat).
For Romania, computations show a symmetrical distribution (on the technological
ladder) of the intensity of upstream and downstream linkages of processing industries.
This intensity is low in the area of low technologies, increases for medium technologies
and then diminishes for high technologies. The main downstream intermediate flows of
high technological level occur in the office equipment and computer industry and the
chemical industry. As for the other ones, the relative level of the supplies of intermediate
products provided by high and medium technology industries of Romania is lower in
comparison with the other countries under consideration.
Key words: input-output analysis, technological progress, knowledge spillover.
JEL: D57 , O33

1. Introduction
Technology-intensive industries, generally defined as industries enjoying a
high level of expenditure on research, development and innovation (RDI), play a
leading role in improving economic performance. As the literature on economic
growth shows, their importance does not reside only in technologies embedded in
products made but also in the positive effects on other economic activities. They
can be direct, by producing intermediate goods (capital goods, subassemblies,
components, etc.) or indirect, by increasing the national knowledge stock, available
*)

A study within the CEEX Programme – Project: “Economic Convergence and the Role of
Knowledge in the Context of EU Integration, No. 220/2006. The Romanian version has been
published in Studii Economice, Institutul Național de Cercetări Economice, 2009.
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to other economic industries. At the same time, high-tech industries are
characterized by: temporary monopoly rents, determined by barriers placed against
the competitors’ entry into the market of such products; the generation of a
cumulative process (virtuous circle) of specialisation, owing to steep learning
curves and scale economies; high wages offered to employees in these industries;
the attractiveness of technology-intensive sectors for multinational companies’
investments is high; on markets having a high growth potential, the demand for
such products is very high. As regards the above-mentioned characteristics, most
authors think that spillovers to other industry are the main „benefit” from these
activities, the more so as they are limited by the borders of the country of origin,
thus contributing to the growth of the national technological capacity.
A way to analyse the extent to which technology-intensive industries are
linked to other economic industries is the input-output table of the national account
system, which contains the flows of intermediate products of each economic
activity, both upstream and downstream, from/to other industries. Since
intermediate goods are the main vehicle of knowledge disseminated by high-tech
industries to the other ones, by processing data from the input-output tables we can
measure the effects of these industries in an economy.
The knowledge embedded in intermediate products coming from other
economies is as important for improving the productivity of national companies as
internal knowledge is. For medium-developed countries, including Romania, most
technological knowledge in the economy comes from external sources in various
ways; one of the most important of them is import. In this way the input-output
methodology allows us to quantify the technological structure of imports of
intermediate goods consumed by economic industries within a country (internal).
We start study by briefly presenting the input-output method, the way for
determining the technological intensity of an economic industry as well as the
indicators used for determining the degree of integration/influence of a certain
factor in the economy. Then, I deal with the computation of the presented
indicators, both for Romania and several European countries, in order to make
comparisons of the degree of convergence of our country and other EU member
countries regarding the importance of these industries to the economy.

2. The Theoretical-Methodological Framework
The analysis of interindustry linkages was developed in late 1950s in order to
identify key sectors of the economy playing a decisive role in economic
development. Hirschman (1958) in Strategy of Economic Development puts
forward the idea that the development of a country can be sustained by directing
investments towards sectors having most linkages with the other industries
upstream (consumption of products manufactured by other sectors) and
downstream (sales of products to other sectors). Since the 1950s and 1960s were
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substantially influenced by import substitution policies followed by developing
countries, Hischman’s hypothesis was an alternative for orienting investments
according to a policy based on the theory of comparative advantage (Findlay,
1984). Also, the policies stimulating demand at that time were aimed at sectors
whose development could have maximum effects for driving the other industries of
the economy. The input-output methodology developed by Leontief was the most
effective way of quantification of upstream and downstream linkages between
industries of an economy in order to identify the key sectors in accordance with
Hirschman’s theory.

2.1. The Matrix of Direct Consumptions and Total Consumptions
For measuring the intensity of linkages of each industry with the other ones
for the purpose of ordering them by this criterion and selecting key sectors, we
usually use the table containing the values of intermediate product flows between
industries (input-output table), as follows:
Let xij be the value of intermediate products manufactured by industry i and
consumed by industry j and let Xj be the total productions value of industry j. The
matrix of technological coefficients (A) contains the elements aij = xij / Xj, which
represent the value of direct consumption of industry j from products made by
industry i, i.e., consumption per value unit of production of industry j.
Using relation X = AX + Y, where X is the vector of total production, A is the
matrix of technological coefficients, AX is the vector of intermediate production
and Y is the vector of final production, we get X = ( I − A) −1Y .
Matrix B = ( I − A) −1 contains elements bij which represent the total (direct
and indirect) consumption by industry j, of products made by industry i, which
corresponds to a value unit of final production of industry j. In other words, for the
growth of the final production of industry j by one unit, the total production of
industry i increases by bij units.

2.2. Determining the Technological Intensity
The classification of the economic industries by technological intensity has
always faced problems, among which the most serious one was the identification of
the technological content of an economic activity. At present, most classifications
use as criterion the value of RDI expenditures, related to an indicator that expresses
the size of that industry (production value, value added, etc.). The RDI
expenditures included in products made by an industry are divided into direct
expenditures, made by that sector, and indirect expenditures, included in
intermediate products consumed for production. Thus, we should consider the
expenditures on RDI made by all industries located upstream and, further, the
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expenditures made by industries from which upstream sectors receive, in turn,
intermediate goods, etc. This is achieved by means of matrix B, which expresses
total unit consumptions included in the final production of each economic industry.
First, I define the diagonal matrix, R, with elements ri on the main diagonal,
representing the value of expenditures on RDI per one value unit of production and
having the following expression:
ri = Ri / Xi, where Ri = the value of RDI expenditures made by industry i, and
Xi = the value of the total production of industry i.
If ri denotes the value of RDI expenditures per value unit of production i and
bij is the value of production i incorporated by one unit of final production j, by
multiplying matrix R by matrix B we get a matrix T = R*B containing the elements
tij = ri*bij, which express total (direct and indirect) expenditures on RDI made by
industry i, incorporated by one unit of final production of industry j.
Further, by summing up these elements by columns we get the following sums:
t . j = ∑ tij , that is, the sum of total RDI expenditures of all industries i,
i
incorporated by one unit of final production j.
Adding to these expenditures made by other industries own expenditures on
RDI made by industry j and relating the obtained sum to the production value or
the value added, we get and indicator of technological intensity, denoted by RDI:
RDIj = (t.j + Ri) / VABj or RDIj = (t.j + Ri) / Pj , where VABj and Pj represent
the gross value added and the value of the production of industry j .
By computing averages of the above indicator for periods of 10-20 years and
for a representative sample of countries, some institutions such as OECD, Eurostat,
UNO and others made classifications of economic industries at different
development levels. Unfortunately, there are no available data on Romania
regarding the RDI expenditures made by every economic industry, and, for this
reason, a similar classification is not possible. Therefore, I used in this paper an
OECD classification, presented in Annex 1.

2.3. Indexes of Upstream and Downstream Linkages
An increase in production of a certain industry could have two kinds of effects
in an economy. First, it causes an increase in demand for intermediate products used
for production, which could stimulate upstream industries. Second, it produces a
greater amount of intermediate goods offered to downstream industries. The relations
are not necessarily causal: we cannot say with certainty that, if a industry requests a
greater amount of intermediate goods, the industries that produce such goods could
automatically increase production to meet this demand; so much the less an increase
in production of a certain type of intermediate goods leads to an increase in the
production of the industries that consume them.
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But in case of technology-intensive industries, what matters is not the causal
relation but the extent to which these industries are integrated into the economic
system, that is, the size of their linkages with the other economic sectors. This size
could be considered an approximation of the extent to which they disseminate
knowledge to other industries, thus improving their productivity and contributing
to economic growth.
For measuring the level of integration of a industry into the economy and for
determining the key sectors mentioned by Hirschman in his work mentioned above,
Rasmussen (1957) suggested two indexes corresponding to upstream and
downstream linkages.
The intensity index of upstream linkages, Uj, has the following expression:

Uj =

1 n
∑ bij
n i =1
1 n n
∑∑ bij
n 2 i =1 j =1

, where bij are elements of reverse matrix B (total unit

consumptions), and n is the number of economic industries taken into account.
The numerator of the expression,

1 n
∑ bij , reveals the average growth in
n i =1

output of a industry i, corresponding to an increase by one unit in the final demand
of industry j; the denominator expresses the general mean of all industries, i and j,
of this growth.
If Uj > 1, then we could affirm that an increase by one unit in the final
demand of industry j implies an increase above average in the output of an
upstream industry i.
The intensity index of downstream linkages, Ui, is computed as follows:

Ui =

1 n
∑ bij
n j =1
1 n n
∑∑ bij
n 2 i =1 j =1

, where bij and n are identical with those in the previous

expression.

1 n
∑ bij reveals the growth in output of industry i, corresponding to an
n i =1
increase by one unit, on the average, in the final demand of a industry j; the
denominator expresses the mean of this growth for all industries, i and j.
If Ui > 1, then we could affirm that an increase by one unit, on the average, in the
final demand of a industry j implies an increase above average in the output of sector i.
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Being measures relative to the mean, the indicators could be used for country
comparisons and dynamic analyses. Once these indicators are defined, we consider
key sectors those having both above-mentioned indexes above unit.
To derive a more accurate indicator of the influence of a sector in the
economy, Cuello, Mansouri and Hewings (1992) weighted the coefficients of total
consumptions bij with the relative size of industries i / j with which the analysed
sector is linked upstream/downstream. This degree of influence is considered to be
directly proportional to the importance to the economy of the industries from which
intermediate goods are received and, especially, to which such goods are delivered.
This relative size could be computed as the share of the production or the
occupation of a industry in the total production or occupation in the economy.
Thus, we get the following indicators:
The weighted index of the intensity of upstream linkages, Vj:

Vj =

1 n
∑α ibij
n i =1
1
∑∑α ibij
n 2 i =1 j =1
n

n

, where α i =

Pi

and Pi = the value of the production

n

∑P
i

i =1

of industry i, the other variables having the same significance as the above
indicators.
The weighted index of the intensity of downstream linkages, Vi:

Vi =

1 n
∑α jbij
n j =1
1 n n
∑∑α jbij
n 2 i =1 j =1

, where α j =

Pj

.

n

∑P

j

j =1

The interpretation of the weighted indexes is similar to that of the simple
indexes, except for the fact that the former indexes show the power of a industry to
make changes in total demand of an economy, while the latter show the integration
level of that sector into the economy.
When we analyse the influence of technology-intensive industries, the weight
of the indexes is important especially downstream, since the size of the economic
activities to which such a industry disseminate knowledge is very important. The
higher the production amount of the activities receiving knowledge is, the greater
the contribution of knowledge disseminated to them for improving productivity is.
But also upstream, the technology-intensive industries request high quality
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intermediate goods by stimulating the sectors that produce them to invest in RDI in
order to meet this demand; the larger these sectors are, the bigger the investments
in RDI are.

2.4. Matrices of Direct and Total Consumptions from Domestic
Production and from Import
The elements of the matrix of intermediate product flows (input-output table)
include, according to most statistical sources, both intermediate consumptions from
the domestic production and the consumption of imported goods. For this reason,
the interpretation of the indexes from the previous section could be wrong.
For example, Uj and Vj express the relative effect of growth by one unit of the
demand of industry j on the output of a national economy industry, on the average.
This effect is overestimated if we consider the matrix of total consumptions
(internals sources + imports), since the above effect influences both the internal
output and the imports consumed by industry j. Similarly, Ui and Vi show the
relative effect of growth by one unit of a industry, on the average, on the increase
in output of industry i, which growth concerns both the domestic production and
imports.
That part of the demand satisfied by imports can be quantified if we separate
intermediate consumptions based on the internal production from those based on imports,
which results in two matrices of direct consumptions, An and Am and, correspondingly, two
matrices of total consumptions, Bn and Bm, where n denotes internal production, and m
imports.
The four matrices check the following equalities:
An + Am = A,
Bn + Bm = B ,

Bn = ( I − An ) −1 ,
Bm = ( I − Am ) −1 .
Matrices A and B may be considered nominal measures of direct unit
consumptions and total ones, respectively. Indexes U and V computed by means of
matrix B, express nominal integration degrees or potential influence capacities of a
industry in the economy, while the indexes computed by means of matrix Bn express real
integration degrees.
Differences A – An = Am and B – Bn = Bm represent consumer demands
covered by imports; accordingly, the indexes computed in accordance with this
demands reveal the unused potential of influence of that industry. Matrix Bm is very
useful when we try to analyse, in relation to the mean, the extent to which industry
j consumes imported intermediate products (using index Uj), or how much the
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entire economy consumes from imports pertaining to a certain industry (using Ui
and Vi), or what share is held by the consumption from imports in all consumption
of a certain industry. It is worth mentioning that, when it comes to imports, the
index of upstream linkages weighted by Vj need not be computed, since it is not
correct to apply the weights of the production of national industries to imports.
As regards the analysis of the consumption from imports, indexes U and V
express the level of the intermediate product consumption of a industry in relation
to all economic industries considered. To show the weight of the consumption from
imports in total consumptions, we can use indexes taking the following form:
n

n

∑b

∑ bmij
Mj =

*100 ; Mi =

i =1
n

∑b

t

ij

i =1

m

ij

j =1
n

∑b

*100, where bijm are coefficients of matrix
t

ij

j =1

Bm, and bijt are coefficients of matrix B.
Mj shows the percentage of imports in the consumption of a industry j of
imported intermediate goods pertaining to all upstream industries i; Mi shows the
percentage of imports in the total consumption of all industries from intermediate
products pertaining to an upstream industry i.

3. Empirical Evidence of the Intensity of Upstream and
Downstream Linkages Regarding the Processing Industries in
Romania
In this section I present the values of indexes Uj, Ui, Vj and Vi recorded by processing
industries in Romania, and in the next section I compare these values with values recorded by
other European countries on which statistical data are available.

3.1. Data
For computing the indexes, we used statistical data provided by the
Eurostat1, which supplies input-output tables of intermediate consumptions, both
the total ones and those from domestic production and from imports.
The tables include sixty economic industries codified according to NACE
Rev.1.12, of which 22 industries pertain to the processing industry. The latter are
grouped according to the OECD Classification3, which defines four categories of
processing industries by technology intensity: (a) high technologies; (b) medium-high
1

http://epp.eurostat.ec.europa.eu .
The Nomenclature of Activities in the European Community, revised 1.1.
3 See Annex 1 or http://europa.eu.int/estatref/info/sdds/en/hrst/hrst_sectors.pdf.
2
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technologies; (c) medium-low technologies; (d) low technologies. We joined the first
two groups (a and b) together, since they contain industries at an aggregation level of
three digits, on which statistical data were not available. For Romania, available data
stop at year 2003. The flows of intermediate products are expressed in national
currency and at current prices; but this does not hinder comparisons between countries,
which will be presented in the next section, since the computed indexes are relative
measures.

3.2. The Relative Intensity of Upstream and Downstream Linkages
between Processing Industries in Romania, in 2003
Using the input-output tables, first we computed matrixes A, An, Am, B, Bn
and Bm for all sixty industries available, and then we selected the processing
industries for the computation of indexes. The indexes were first computed on the
basis of the matrix of total consumption B (from the domestic production and from
imports), and then, separately, on the basis of the matrix of intermediate
consumptions from the domestic production (Bn) and imports (Bm).
3.2.1. The Relative Intensity of Upstream and Downstream Linkages Computed
on the Basis of Total Intermediate Consumptions (Domestic Production
+ Import)
In this section, we compute indexes Uj, Ui, Vj and Vi using the matrix of total
consumptions B. The processing industries are numbered from 1 to 22, classified
into three technological groups (see Annex 1) and ranked by indexes (see Annex
2). The higher a industry index is, the higher the place of a industry is among the
processing industries and the higher it is ranked (the corresponding number of the
rank is diminishing).
In Table 1, we present the rank of each processing industry for each of the
four linkage intensity indexes: the ranks taking on a value ≤ 10 were marked for
underlying the first half of the scoreboard (i.e., above average).
We notice that Groups B of medium-low technologies includes most of the
industries having pairs of upstream-downstream ranks above average (5 for simple
indexes and 4 for weighted indexes). Groups A and C show 1 for simple indexes /
2 for weighted indexes of such industries. In Group A, the industries 1 to 3
represent high technologies; they are ranked lower than the medium technologies,
so the index values are smaller.
Considering the number of ranks ≤ 10, we estimate a symmetrical
distribution of the intensity of upstream and downstream linkages on the
technological scale; the intensity is low in the low technology area, increases in the
medium technology area, then diminishes in the high technology area.
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Table 1
The ranking of manufacturing industries by linkages intensity, computed on the basis of total
intermediate consumptions (domestic production + import), Romania, 2003
Industry ranking
by index
Uj Ui Vj
Vi

Processing industries
Office machinery and computers

3

11

17

21

2.

18

18

20

22

13

17

18

20

4.

Radio, television and communication equipment
Medical, precision and optical instruments, watches and
clocks
Chemicals and chemical products

2

1

3

2

5.
6.

Machinery and equipment n.e.c.

6

12

5

10

Electrical machinery and apparatus n.e.c.

11

6

15

9

7.
8.

Motor vehicles, trailers and semi-trailers
Other transport equipment

17
4

19
16

11
8

16
15

1.

9.

Coke, refined petroleum products and nuclear fuel

5

10

4

8

10.
11.

Rubber and plastic products
Other non-metallic mineral products

7
8

3
9

12
6

5
7

12.

1

2

2

3

13.

Basic metals
Fabricated metal products, except machinery and
equipment

10

7

9

6

14.

Furniture; manufacturing n.e.c.

21

21

14

17

15.
16.

Food products and beverages
Tobacco products

16
22

4
15

1
22

1
18

17.
18.

Textiles
Wearing apparel; dressing; dyeing of fur

9
15

5
22

10
13

4
13

19.
20.

Tanning, dressing of leather; manufacture of luggage
Wood and of products of wood and cork, except furniture

19
20

20
14

7
19

19
11

21.
22.

Pulp, paper and paper products
Publishing, printing, reproduction of recorded media

12
14

8
13

16
21

12
14

C. Low technologies

A. High and medium-high
technologies

No.

B. Medium-low
technologies

Group

3.

Source: Own computation (see Annex 2), based on Eurostat data.

To get a clearer picture of the processing industry in Romania, in Figure 1 we
combined the downstream indexes with the upstream indexes, which resulted in a
graph composed of four frames corresponding to the intensity above/below unit of
the linkages and their predominant upstream or downstream orientation.
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By each point corresponding to an upstream-downstream pair we placed the
number of the industry (as shown in Table 1). We point out that indexes were
computed in relation to all 59 economic industries considered; values > 1 represent
indexes above the economy average and not above the average of the processing
industry.

Indexes of downstream linkages ( Ui , Vi )

3

Simple indexes, Group A
Weighted indexes, Group A
Simple indexes, Group B
Weighted indexes, Group B
Simple indexes, Group C
Weighted indexes, Group C

2

II. Sectors that are
mainly suppliers of
intermediate
products

4

III. Sectors that are big
consumers and suppliers
of intermediate products

4

12
12
15

10
17

6

10

13

17

13

1

I. Sectors that
are small
consumers and
suppliers of
intermediate
products

6
20
22
16

11

20

22

9

5
16
3
21 19 2
14
7
18
18

14

9

1

5
8

IV. Sectors that
are mainly
consumers of
intermediate
products

7 8

3
2

21
11

19
1

0
0

1

2

3

Indexes of upstream linkages( Uj , Vj )
Source: Own computation (see Annex 2), based on Eurostat data.
Figure 1. The relative intensity of upstream and downstream linkages, computed on the basis
of the total intermediate consumptions (domestic production + import) for manufacturing industries
in Romania, 2003 (average=1).

The only industries of Group A presented in Frame III of Figure 1 are the
chemical industry and the electrical machinery and equipment industry (6); the
other ones are included in Frames I and IV. It is worth mentioning that high
technologies (1-3) are all included in Frame I of the sectors having weak linkages
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within the economy, if we consider weighted indexes, or in Frame IV, if we
consider the simple indexes. The location of the simple indexes in Frame IV
implies a prevailing upstream integration, since the intermediate consumption of
the above-mentioned industries is above the average, and the fact that the
compound indexes migrate to Frame I shows that the industries from which they
consume have a small weight in the total production for the economy.
Unfortunately, the downstream influence – mentioned in Section 2.3 as being
important to technology-intensive industries – is very low in the industries 1–3.
All simple upstream indexes are above unit, which means that the value of
intermediate consumption is above the industry average in the economy; it is an
aspect characteristic of the processing industries. As regards the weighted upstream
indexes, the values are divided and we cannot draw a clear conclusion for all
processing industries.
As a whole, the graph shows that the highest degree of integration occurs in
the chemical substances and products industry (4), in the basic metallic products
industry (12) and, mainly, in the food industry (15). The last one shows exceptional
values (>3) of the weighted indexes, which means strong linkages with industries
having a high production level both upstream and downstream. We did not include
these exceptional values in the graph.
3.2.2. The Relative Intensity of Upstream and Downstream Linkages,
Computed on the Basis of the Intermediate Consumptions from
Romania’s Domestic production
Now we proceed to the computation of indexes using the matrix of domestic
consumption Bn. Annex 3 contains the values used for re-ordering the
manufacturing industries, as shown in Table 2. The arrows placed by the ranks
indicate that the rank is higher (↑), lower (↓), or the same (-) in comparison with
Table 1. A diminution in upstream indexes computed in relation to the total
consumption shows a lower ratio of the consumption of products from the domestic
production to the consumption from imports in industry j, in comparison with the
average in the economy. When downstream indexes go down, it means that the
ratio of the supply of domestic intermediate products to the supply from imports in
industry i is below average.
Looking at the ranks corresponding to the weighted indexes, we notice a
distribution of the pairs of upstream ranks ≤ 10 by technological groups similar to
that in Table 1.
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Table 2
The ranking of manufacturing industries by intensity of linkages, computed on the basis
of the intermediate consumptions from domestic production, Romania, 2003

Group

No.

Processing industries

Industry ranking by
index

C. Low technologies

B. Medium-low
technologies

A. High and medium-high
technologies

Uj

Ui

Vj

Vi

1.

Office equipment and computers

7↑

11-

18↑

21-

2.

Radio, TV and communication equipment
Medical, precision, optical and clockwork
apparatuses and instruments
Chemical substances and products
Machinery and equipment not classified elsewhere
Electrical machinery and apparatuses not classified
elsewhere
Motor vehicles, trailers and semi-trailers

18-

20↑

21↑

22-

19↑
4↑
8↑

15↓
3↑
13↑

22↑
36↑

203↑
8↓

20↑

21↑

16↑

17↑

15↓

16↓

9↓

12↓

3.
4.
5.
6.
7.
8.

Other transport equipment

3↓

12↓

8-

14↑

9.

Oil processing, coking products and nuclear fuels

14↑

14↑

5↑

6↓

10.
11.
12.

Rubber and plastic products
Other non-metallic mineral products
Basic metallic products
Processed metallic products, excluding machinery
and equipment

16↑
5↓
1-

5↑
6↓
2-

15↑
4↓
2-

7↑
4↓
2↓

12↑

4↓

10↑

5↑

14.

Furniture and processed products not classified elsewhere

13↓

17↓

11↓

11↓

15.

Food and beverages

2↓

1↓

1-

1-

16.
17.
18.

Tobacco products
Textile products
Clothing articles

10↓
21↑
22↑

10↓
18↑
19↓

19↓
13↑
17↑

1816↑
10↓

19.
Leatherwear and footwear
17↓
20. Wood processing and wooden products, excluding furniture 6↓

22↑
9↓

714↓

199↓

87↓

12↓
20↓

15↑
13↓

13.

21.
22.

Pulp, paper and paper products
Publishing, printing and reproduction on supports

Source: Own computation (see Annex 3), based on Eurostat data.

11↓
9↓
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But things change with the simple indexes, since the distribution of the ranks
is no longer similar. While Group A does not undergo major changes, the position
of Group B worsens significantly, since the number of industries with ranks ≤ 10
diminishes from 5 to 2, and in Group C we find a growth of the sectors ranked high
from 1 to 4. Therefore, we may conclude that industries producing low technologies
have the largest amount of flows of intermediate products made locally.
In Figure 2 we present the general picture of the linkage intensity in the
processing industries; it consists of four frames.
2
Simple indexes, Group A
Weighted indexes, Group A
Simple indexes, Group B

15

Weighted indexes, Group B

III. Sectors that are big
consumers and suppliers
of intermediate products
12

Indexes of downstream linkages ( Ui , Vi )

Simple indexes, Group C
Weighted indexes, Group C
12

II. Sectors that are
mainly suppliers of
intermediate
products
1

I. Sectors that
are small
consumers and
suppliers of
intermediate
products

18

10

IV. Sectors that
are mainly
consumers of
intermediate
products

7
8

17
3

16

4

4

22 11
21 11
16 20
13
1 8
9
9
5
10
3 7
14
17
2 5
20 18
6
19
14
21

22

13

6
19

21
0
0

1
Indexes of upstream linkages ( Uj , Vj )

2

Source: Own computation (see Annex 3), based on Eurostat data.
Figure 2. The relative intensity of upstream and downstream linkages computed on the basis
of the intermediate consumptions from domestic production for manufacturing industries in Romania,
2003 (average=1).

The Group A industries maintained in Frame III are the following: the
chemical industry (4), but at lower values, the food industry (15), which again
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takes on higher values, even exceptional as regards the weighted indexes, and the
basic metallic product industry (12). The last one could be ranked the second after
the food industry by the domestic origin of the intermediate goods that it consumes
or supplies to other industries. The electrical machinery and equipment industry (6)
migrates from Frame III to Frame I.
Generally speaking, the number of industries in Frame I doubled proportionally
to the detriment of Frames III and IV. This demonstrates that when it comes to
consumptions from the domestic production, the processing industries are ranked
lower, if compared to total consumptions. We infer from this that imports hold a
significant share in consumptions. This case is presented in the next section.
3.2.3. The Level of Consumption of Imported Intermediate Products and of
Imports by the Processing Industries in Romania
Further, we try to analyse the extent of the imports of intermediate products
for the processing industry in Romania (see Annex 4).
Since we deal with processing industries, in general, and the technologyintensive industries, in particular, the imported intermediate products supplied to
other sectors (downstream indexes) play an import role, since they are channels of
dissemination of technological knowledge received from abroad. The imports
consumed by one industry from other sectors (upstream indexes) count less, since
not all sectors of the economy import intermediate goods having a high
technological content.
Figure 3 shows, on a comparative basis, the level of downstream simple indexes
(of supplies of intermediate goods) corresponding to the domestic production and
imports. The graph shows that, out of 22 processing industries, 5 are big suppliers of
intermediate goods, both from domestic and from imports, 2 are big suppliers from
own production, 6 are big importers, and the other nine take on indexes below unit.
Out of 11 industries characterized by significant imports (indexes above
unit), 4 belong to Group A, 4 to Group B and 3 to Group C. In Group A, including
high and medium-high technologies, the only more important industries are the
chemical industry and the industry of non-classified electrical machinery and
apparatuses. Most of the industries using relatively high imports belong to Group B
(medium-low technology group).
Group C, of low technologies, is not a big supplier of imported intermediate
goods to other industries; intermediate flows are mainly produced locally; only the
textile industry is a big importer, because it is based on outward processing.
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0

1

Office machinery and computers

2
1.040

Radio, television and communication equipment

0.472

Medical, precision and optical instruments, watches
and clocks

0.612
5.584

Chemicals and chemical products

A

Machinery and equipment n.e.c.

1.028
3.315

Electrical machinery and apparatus n.e.c.
Motor vehicles, trailers and semi-trailers

0.093

Other transport equipment

0.428

Coke, refined petroleum products and nuclear fuel

1.425
3.338

Rubber and plastic products
Other non-metallic mineral products

B

0.972
3.117

Basic metals
Fabricated metal products, except machinery and
equipment
Furniture; manufacturing n.e.c.

1.920

0.060

Food products and beverages
1.392
Tobacco products

0.326
4.066

Textiles

C
Wearing apparel; dressing; dyeing of fur
Tanning, dressing of leather; manufacture of luggage
Wood and of products of wood and cork, except
furniture

0.033
0.330
0.375

Pulp, paper and paper products
Publishing, printing, reproduction of recorded media

1.454
0.212

Relative level of intermediate goods supply from domestic production
Relative level of intermediate goods supply from imports

Note: The values correspond to imports.
Source: Own computation (see Annex 4), based on Eurostat data.
Figure 3. The relative level of intermediate goods supplies from the national production
and imports, provided by the processing industries in Romania, 2003 (average=1).

The relative indexes from the above figure express the level of the domestic
production and imports relative to the economy average for the purpose of
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revealing the big importers in the economy. To point out the percentage ratio of
imports to the domestic production, Figure 4 shows the shares for the two sources
of intermediate goods.
0

50

Office machinery and computers

30.4

Radio, television and communication equipment

69.6

20.8

Medical, precision and optical instruments, watches
and clocks

A

79.2

22.9

77.1

Chemicals and chemical products

63.3

Machinery and equipment n.e.c.

68.2

64.8

Motor vehicles, trailers and semi-trailers 4.4
Other transport equipment

15.6

84.4

39.7

Rubber and plastic products

60.3

52.3

Other non-metallic mineral products

47.7

25.2

Basic metals

74.8

44.6

Fabricated metal products, except machinery and
equipment

55.4

37.8

62.2

Furniture; manufacturing n.e.c. 2.9

97.1

Food products and beverages

C

22.6

88.7

69.0

Wearing apparel; dressing; dyeing of fur 1.8

Wood and of products of wood and cork, except
furniture

Intermediate goods supply from import

31.0

98.2

15.6

84.4

12.6

Pulp, paper and paper products
Publishing, printing, reproduction of recorded media

77.4

11.3

Textiles

Tanning, dressing of leather; manufacture of luggage

35.2

95.6

Coke, refined petroleum products and nuclear fuel

Tobacco products

36.7

31.8

Electrical machinery and apparatus n.e.c.

B

100

87.4

34.7

6.9

65.3

93.1

Intermediate goods supply from domestic production

Source: Own computation (see Annex 4), based on Eurostat data.
Figure 4. The proportion of intermediate goods supplies from imports relative to supplies
from the domestic production (%).
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Comparing this figure with Figure 3, we notice that not all industries that are
big importers of intermediate products – relative to the economy average – have a
prevailing share of imports in the supply of intermediate products to other
industries. This prevailing share occurs only in four cases, of which two pertain to
Group A and one to Group B and Group C. Even in these four industries, the share
of imports amount to maximum two-thirds of the total supply. Big importers shown
in Figure 10 – compared to the economy average – have higher absolute values of
imports, but not significant shares of imports in the total supply. The average of
this share is 29% for the processing industry, while the group average is 32% for
Group A, 34% for Group B and 22% for Group C.
For Group A, the first three industries, corresponding to high technologies
have lower shares of imports, which reveals a small transfer of knowledge
embedded in intermediate goods received from outside. On the other hand, two
industries producing medium-high technologies reach high relative levels of
imports, which could be beneficial for technological transfer.

4. Influence of Technology-Intensive Industries – Comparisons
For comparison, we selected two East-European countries (Poland and
Slovenia), one West-European country (France) and two Northern countries
(Sweden and Finland), well known for the high level of development of industries
producing high technologies. For computation we shall first use the matrix of
intermediate flows from the domestic production and then the matrix of imports.
Unfortunately, the years on which statistical data were available did not coincide as
regards the countries. The data on Romania stopped in 2003, while the data on the
other countries were available as follows: Poland - 2000, Slovenia - 2005, France 2003, Finland - 2004, and Sweden-2000.

4.1. The Influence of Technology-Intensive Industries, Computed on
the Basis of the Flows of Intermediate Goods from the Domestic
Production – Comparisons
Annex 5 shows graphically the simple indexes (U) and weighted indexes (V),
both upstream and downstream, corresponding to the processing industries of the
above-mentioned countries. We denoted these industries by the group to which
they belong (A, B or C), followed by their current number.
We notice in graphs that the simple indexes (U) of most countries take on
values close to the average 1, but a little lower upstream, which characterizes the
processing industries; only Finland shows a less asymmetrical distribution of the
simple indexes by industry.
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There are considerable differences between countries, when we look at the
weighted indexes (V). Considering the number of industries taking on index values
considerably higher than the average, we find three groups of countries.
First, Poland and Romania take on high values only for the weighted indexes
of the food industry (15), which are even higher than the simple indexes. This thing
reveals that this industry is linked upstream and downstream with relatively
important industries (by production value) of the economy. Within Group A, Romania
shows a little higher values of the weighted indexes for chemical products (4).
Second, we find the group consisting Slovenia, France and Sweden, whose
weighted indexes approach or even reach the value 2 for several industries, of
which two or three are technology-intensive industries:
– In France, the chemical industry (4) and the motor vehicle industry (7)
have a relatively high influence;
– In Slovenia, the chemical industry (4) plays a leading role, to which the
machinery and equipment not classified elsewhere (5) should be added;
– In Sweden, the most influent technology intensive industries are the radio,
TV and communication industry (2), the machinery and equipment not
classified elsewhere (5), and the motor vehicles (7).
Finland represents a distinct mode, with the highest values of weighted
indexes among the analysed countries. Among the technology-intensive industries
of Group A we find the chemical industry (4), the radio, TV and communication
industry (2) and the machinery and equipment not classified elsewhere (5); the last
two industries show values above 2.
While about the other countries, excepting Romania and Poland, we could
say that some industries of Group A have a high influence on the economy, in
Sweden and Finland this influence is even higher than that of the other groups of
the economy. At the same time, these countries show high values for both upstream
and downstream weighted indexes, which means that technology-intensive
industries receive and supply intermediate goods to important industries of the
economy, as regards the value of the achieved production.
For a deeper comparison of the levels of intermediate supplies of high and
medium-high technologies of internal origin, Figures 5 and 6 show only the simple
and weighted downstream indexes recorded in Romania and the other abovementioned European countries.
As regards the simple indexes, the differences between countries are small.
They are more noticeable only in industries 4 and 5. Romania takes on high values
for office equipment and computers (1) and chemical products (4), being ranked
the second after Finland. As for the other countries, peak values are recorded by:
France (industries 3 and 8), Finland (industries 2.4 and 5), Sweden (7) and Poland
(6). We notice that most indexes are below unit, which implies a relatively low
consumption of goods from the domestic production by the above-mentioned
industries.
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3

2

1

0

Finland

Source: Own computation, based on Eurostat data.
Figure 5. The simple index of downstream linkages (Ui), for the domestic production.

The differences presented in the above figure increase for the weighted indexes:

3

2

1

0

Finland

Source: Own computation, based on Eurostat data.

Figure 6. The weighted index of downstream linkages (Vi), for the domestic production.
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Making a comparison with the previous figure, we notice that the magnitude
of the peak values is higher, characterized by frequent values above unit and
significant differences between countries. Romania no longer ranks the second for
chemical products, but it still is the first in office equipment and computers (1) and
the second, below France, in other transport equipment (8). As regards the
machine-building industry and the electrical apparatuses not classified elsewhere
(6), the maximum value is recorded by Slovenia, and for chemical products (4)
France is the first.
By cumulating the comparisons between countries analysed in Figures 5 and
6, we could say that, in Romania, the main downstream intermediate flows of high
technological level, if compared to the other studied countries, occur in the office
equipment and computer industry and the chemical industry. On the other hand, the
transport equipment industry, excluding the motor vehicles, sends intermediate
goods to important industries of the economy, which is demonstrated by a high
weighted index. As regards the other industries, the values of the indexes are lower,
if compared to the other countries, including the two East-European countries.

4.2. The Influence of Technology-Intensive Industries, Computed on
the Basis of Imported Intermediary Goods Flows – Comparisons
In Figures 7 and 8, we compared the downstream indexes, computed by means
of the matrix of imported intermediate products. These downstream indexes show the
level, relative to the economy average, of imported intermediate flows belonging to
the technology-intensive industries of Group A. These flows are very important to
the three East-European countries, since the technological transfer is mainly achieved
by imports (components, subassemblies, capital goods, etc.).
In Figure 7 we show how the simple downstream index varies among the
countries in high-technology activities. In comparison with consumptions from the
domestic production (Figure 5), the simple indexes of imports made by technologyintensive industries are much higher. The indexes exceed value 2, and the
industries standing out are chemical products (4), with high simple indexes in all
countries, followed by machinery and equipment not classified elsewhere (5) and
radio, TV and communication equipment (2). These high values could be caused
by high intra-industry trade, produced, in turn, by a high product differentiation,
both vertically and horizontally.
Romania recorded high imports of chemical products (4) and electrical
machinery and apparatuses not classified elsewhere (6), being ranked the first, at a
significant distance (of one unit) from the other countries. For the rest, Romania’s
indexes are much below the average of the countries shown in the graph.
The picture of the weighted indexes (Figure 8) is not significantly different
from that of the simple indexes, presented in the previous figure. The Romanian
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industries taking on high values are the same (4 and 6), but indexes are slightly
diminishing.
6

5

4

3

2

1

0

Sweden
Finland

Source: Own computation, based on Eurostat data.

Figure 7. The simple index of downstream linkages (Ui), for imports.
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Finland

Source: Own computation, based on Eurostat data.

Figure 8. The weighted indexes of downstream linkages (Vi), for imports.
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5. Conclusions
We analysed in this study the degree of integration into the economic system
of the processing industries, in general, and of the technology-intensive industries,
in particular, in Romania and other European countries, for comparison. For this
purpose, we used intermediate products flows from output-input tables for
computing the indexes of upstream and downstream indexes, both simple and
weighted, by the relative size of the production of industries to which each studied
sector is linked. The indexes were computed both by means of the total flows and
by using only consumptions from the domestic production or imports.
For Romania, computations show a symmetrical distribution on the
technological ladder of the intensity of upstream and downstream linkages between
processing industries; this intensity is small in the area of low technologies,
increases in the area of medium technologies, and then decreases again in the area
of high technologies below the level of low technologies. The highest degree of
integration into the economy is attained by the chemical industry, the basic metallic
products industry and, especially, the food industry. The last one takes on higher
exceptional values especially for weighted indexes, which reflects strong linkages
with important, by the production level, upstream and downstream industries.
If we look at the intermediate consumption from the domestic production, we
find out that the industries producing low technologies reach the highest amount of
intermediate products flows; it is followed by low technologies and medium
technologies.
The analysis of intermediate products imported by the processing industries
shows that half of the studied processing industries recorded, in 2003, imports
above the average of all economic industries. The distribution of the big importers
of intermediate products is approximately uniform on the technological scale.
In the last part of the paper we deal – by drawing a comparison with other
European countries – with supplies of intermediate products (downstream indexes)
from the domestic production of the Romanian technology-intensive industries,
because these downstream flows are important channels through which the abovementioned industries diffuse knowledge in the economy.
The results show that, in Romania, the main downstream flows of high
technological level belong to the office equipment and computer industry and the
chemical industry. On the other hand, the industry of transport equipment,
excluding motor vehicles, sends intermediate goods to important industries of the
economy, which is proved by a high weighted index. As regards the other analysed
industries, indexes take on lower values than the other countries do, especially with
regard to the weighted indexes, which reveals a relatively small importance of the
industries to which the flows of technology-intensive flows are directed.
Considering the imports of products pertaining to technology-intensive
industries, we conclude that Romania records high imports of chemical products
and electrical machinery and apparatuses not classified elsewhere, and, in this
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domain, it is ranked the first, much ahead of the other countries. As for the rest, the
values of the import indexes are lower than the average of all countries included in
the analysis, but similar to those of the indexes in the East-European countries.
As a whole, the intensity of the linkages between the industries producing
high-technologies does not differ significantly from that of the EU countries. This
shows that not the diffusion of knowledge within the economy is the main obstacle
to Romania’s technological development, but that these industries have a low level
of innovation, and they have not much to diffuse.
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Annex 1
The classification of processing industries by technological intensity
Groups / Industries

NACE Rev. 1.1

I. High technologies
– Aircraft
– Office equipment and computers
– Radio, TV and communication equipment
– Pharmaceuticals
– Medical, precision, optical and clockwork apparatuses and
instruments

35.3
30
32
24.4
33

II. Medium-high technologies
– Motor vehicles, trailers and semi-trailers
– Electrical machinery and apparatuses not classified elsewhere
– Chemical substances and products
– Other transport equipment
– Machinery and equipment not classified elsewhere

34
31
24 – 24.4
35.2 + 35.4 + 35.5
29

III. Medium-low technologies
– Rubber and plastic products
– Maritime ships
– Processed products not classified elsewhere
– Other non-metallic products
– Basic metallic products
– Processed metallic products, excluding machinery and equipment
– Oil processing, coking products and nuclear fuels

25
35.1
36.2+36.3+36.4+36.5+36.6
26
27
28
23

IV. Low technologies
– Pulp, paper and paper products
– Publishing, printing and reproduction on supports
– Textile products
– Clothing articles
– Leatherwear and footwear
– Food and beverages
– Tobacco products
– Wood processing and wooden products, excluding furniture
– Furniture

21
22
17
18
19
15
16
20
36.1

Note: The OECD classification also includes several industries at a three-digit aggregation level,
while the industries included in Eurostat input-output tables reach an aggregation level of only
two digits. For computation, we eliminated this shortcoming by cumulating the first two groups
of the initial classification, that is, by introducing all three-digit groups into the two-digit
groups as follows: we introduced into the transport equipment industry (35) belonging to Group
II the aircraft industry (35.3) of Group I and the maritime ship-building industry (35.1) of
Group III; we included into the chemical industry (24) also pharmaceuticals (24.4); we
included into the processed products not classified elsewhere (36) also the furniture (36.1).
Source: http://europa.eu.int/estatref/info/sdds/en/hrst/hrst_sectors.pdf.
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Annex 2
The indexes of upstream and downstream linkages, computed on the basis
of total intermediate consumptions (internal production + import),
of the processing industries, in Romania, 2003
No.

Processing industries

Uj

Ui

Vj

Vi

1.

Office equipment and computers

1.350

0.894

0.838

0.198

2.

Radio, TV and communication equipment
Medical, precision, optical and clockwork
apparatuses and instruments
Chemical substances and products
Machinery and equipment not classified elsewhere
Electrical machinery and apparatuses not classified
elsewhere
Motor vehicles, trailers and semi-trailers

1.073

0.593

0.688

0.175

1.102
1.360
1.208

0.699
2.302
0.843

0.704
1.649
1.149

0.236
2.402
0.757

1.145
1.081

1.335
0.557

0.855
0.973

0.930
0.419

8.

Other transport equipment

1.298

0.714

1.055

0.422

9.

Oil processing, coking products and nuclear fuels

1.228

0.938

1.212

0.946

10.
11.

Rubber and plastic products
Other non-metallic mineral products

1.201
1.177

1.666
1.005

0.950
1.111

1.331
0.991

12.

1.553

1.824

1.736

1.924

1.167

1.325

1.040

1.087

14.

Basic metallic products
Processed metallic products, excluding machinery
and equipment
Furniture and processed products not classified
elsewhere

1.018

0.539

0.856

0.411

15.
16.

Food and beverages
Tobacco products

1.082
1.016

1.611
0.752

3.331
0.600

4.087
0.256

17.
18.

Textile products
Clothing articles

1.172
1.088

1.539
0.482

1.036
0.925

1.338
0.447

19.

1.053

0.554

1.103

0.251

20.

Leatherwear and footwear
Wood processing and wooden products, excluding
furniture

1.030

0.780

0.703

0.581

21.
22.

Pulp, paper and paper products
Publishing, printing and reproduction on supports

1.113
1.092

1.093
0.800

0.852
0.661

0.580
0.422

3.
4.
5.
6.
7.

13.

Source: Own computation, based on Eurostat data (http://epp.eurostat.ec.europa.eu).
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Annex 3
The indexes of upstream and downstream linkages computed on the basis
of the intermediate consumptions from the domestic production,
of the processing industries, in Romania, 2003
No.

Processing industries

Uj

Ui

Vj

Vi

1.

Office machinery and computers

1.126

0.842

0.579

0.111

2.

0.977

0.636

0.537

0.105

3.
4.
5.

Radio, television and communication equipment
Medical, precision and optical instruments,
watches and clocks
Chemicals and chemical products
Machinery and equipment n.e.c.

0.955
1.197
1.115

0.729
1.142
0.778

0.495
1.521
1.053

0.158
1.223
0.678

6.
7.

Electrical machinery and apparatus n.e.c.
Motor vehicles, trailers and semi-trailers

0.926
1.025

0.635
0.721

0.618
0.888

0.313
0.530

8.

Other transport equipment

1.201

0.816

0.903

0.442

9.

Coke, refined petroleum products and nuclear fuel

1.039

0.766

1.078

0.813

10.
11.
12.

0.997
1.182
1.395

1.075
1.017
1.367

0.699
1.108
1.678

0.721
0.966
1.557

13.
14.

Rubber and plastic products
Other non-metallic mineral products
Basic metals
Fabricated metal products, except machinery and
equipment
Furniture; manufacturing n.e.c.

1.062
1.056

1.114
0.708

0.887
0.844

0.883
0.530

15.

Food products and beverages

1.201

1.688

4.039

4.840

16.
17.
18.

Tobacco products
Textiles
Wearing apparel; dressing; dyeing of fur
Tanning, dressing of leather; manufacture of
luggage
Wood and of products of wood and cork, except
furniture

1.095
0.874
0.753

0.902
0.646
0.641

0.572
0.714
0.598

0.262
0.384
0.586

0.992

0.634

1.016

0.243

1.149

0.923

0.713

0.668

Pulp, paper and paper products
Publishing, printing, reproduction of recorded
media

1.071

0.965

0.730

0.392

1.108

1.008

0.543

0.501

19.
20.
21.
22.

Source: Own computation based on Eurostat data (http://epp.eurostat.ec.europa.eu).
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Annex 4
The relative intensity of imports and intermediate consumptions from import
for the processing industries, in Romania, 2003
No.

Processing industries

Uj

Ui

Vi

1.

Office machinery and computers

1.983

1.040

0.456

2.
3.
4.

Radio, television and communication equipment
Medical, precision and optical instruments, watches and clocks
Chemicals and chemical products

1.347
1.517
1.821

0.472
0.612
5.584

0.379
0.467
5.887

5.

Machinery and equipment n.e.c.

1.471

1.028

0.993

6.
7.

Electrical machinery and apparatus n.e.c.
Motor vehicles, trailers and semi-trailers

1.767
1.241

3.315
0.093

2.756
0.092

8.

Other transport equipment

1.573

0.428

0.363

9.

Coke, refined petroleum products and nuclear fuel

1.763

1.425

1.338

10.
11.

Rubber and plastic products
Other non-metallic mineral products

1.779
1.160

3.338
0.972

3.134
1.066

12.

Basic metals

1.999

3.117

3.011

13.
14.

Fabricated metal products, except machinery and equipment
Furniture; manufacturing n.e.c.

1.463
0.910

1.920
0.060

1.691
0.059

15.

Food products and beverages

0.745

1.392

1.862

16.
17.
18.

Tobacco products
Textiles
Wearing apparel; dressing; dyeing of fur

0.791
2.016
2.038

0.326
4.066
0.033

0.240
4.159
0.034

19.
20.

Tanning, dressing of leather; manufacture of luggage
Wood and of products of wood and cork, except furniture

1.224
0.691

0.330
0.375

0.273
0.325

21.

Pulp, paper and paper products

1.232

1.454

1.138

22.

Publishing, printing, reproduction of recorded media

1.045

0.212

0.189

Note: The weighted index of upstream linkages (Vj) is not included since there is no reason to weight
imports by the production weights of national industries in total production.
Source: Own computation, based on Eurostat (http://epp.eurostat.ec.europa.eu).
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Annex 5
The simple and weighted indexes of upstream and downstream linkages,
for the processing industries

Source: Own computation, based on
Eurostat (http://epp.eurostat.ec.europa.eu).
Note: Data correspond to the following
years: 2003 – Romania, 2000 –
Poland, 2005 – Slovenia, 2003 –
France, 2000 – Sweden,
2004 –
Finland.
Legend on the next page
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Legend:
Uj = the simple index of upstream linkages; Ui = the simple index of downstream linkages;
Vj = the weighted index of upstream linkages; Vi = the weighted index of downstream linkages.
A1=Office equipment and computers; A2=Radio, TV and communication equipment;
A3=Medical, precision, optical and clockwork apparatuses and equipment; A4=Chemical
substances and products; A5=Machinery and equipment not classified elsewhere; A6=
Electrical machinery and apparatuses not classified elsewhere; A7=Motor vehicles, trailers
and semi-trailers; A8=Other transport equipment;
B9=Oil processing, coking products and nuclear fuels; B10=Rubber and plastic products;
B11=Other non-metallic mineral products; B12=Basic metallic products; B13=Processed
metallic products, excluding machinery and equipment; B14=Furniture and processed
products not classified elsewhere;
C15=Food and beverages; C16=Tobacco products; C17=Textile products; C18=Clothing
articles; C19=Leatherwear and footwear; C20=Wood processing and wooden products,
excluding furniture; C21=Pulp, paper and paper products; C22=Publishing, printing and
reproduction on supports.

