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I. INTRODUCTION

Turkey has promoted industrialization since the early 1930's.

The public sector has consistently played an important role in estab-
lishing new industries and providing the necesséry infrastructuré. It
was not until 1961, however, that a coyprehensive plan for coordinat-
ing the industrialization efforts was prepared. The First Five-Year
Deveiopment Plan covered the per@od 1962-67 and aimed at rapid growth
of industrial output.

The structural changes that took place during the First Five-Year
Plan period are analyzed in this paper. Specifically, the 1963 and
1967 interindustry transactions tables of Turkey prepared by the State
Planning Organization are used to determine the changes which took
place in the Turkish economy during the First Five-Year Plan.

The objectives of the First Plan are outlined in Section II. The
methodology of analysis is discussed in Section III and the results
interpreted in Section IV. Section V summarizes the major results and

conclusions.

II. OBJECTIVES OF THE FIRST FIVE-YEAR PLAN
At the beginning of the First Planning period, the Turkish econo-

my was dominated by the agricultural sector which accounted for 417 of

GNP,I The basic objective of the Plan was to increase the relative
importance of the industrial sector. The Plan also aimed at reducing

the heavy dependence of agriculture on weather conditions but this

lThis section draws heavily on [3].
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objeétiéefwaA"ndc*weighted heavily-during the'FirstnPlen reriod.

The industrialization policy of the First Plan emphasized import
substitution. Since ‘demand for commodities to be substituted already
existed, it was thought that such a strategy would contribute to rapid
growth. It was recognized that the import substitution strategy would
.increase dependence on imports of raw materials and investment goods
but the Plan expected an increase in exports and a change in their
structure. The majority of furkey's exports had been agricultural
'eommodities. By etimulating industrial production and encouraging
exports.of industrial goods, the Plan expected to change this trend.
Textiles, mining, and rubber industries were considered to have good
export potentials. The Plan focused on textiles, in particular, be-
cause the raw material needs of this industry could be met from domes=-
tic sources.

The industrial sector which was to serve as the "engine of growth"
was a rather weak sector in 1962. The sector was oriented mainly to
the production of consumer goods. The Plan aimed at increasing the
ghare of intermediate and investment goods in total industrial produc-
tion by encouraging investment in the maehinery industry and the con-
gtruction of new plants in the iron-steel, cement, and chemicals in-
dustries. It was realized that a great demand would be generated for
the output of the chemicais industry due to planned developments in
agriculture and other sectors. Prior to 1962 the chemicals industry
'wasidominated by small enterprises producing pharmaceuticals and was
)Joriented to the production of consumer goods. In 1962, consumer goods
accounted for 57% of the total output of the chemicals sector. The

production of industrial chemicalsIWesmemphesized-in the EitstiPlsn.”a
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Other hasi~ problems of the industrigl sector, in‘1962, were the
size of enterprises and the prevailing technology. In many industries,
including those mentioned above, the majority of enterprises were small
and used obsolete technology. Consequently, industrial commodities
were high priced and of low quality. Small énterprises could not af-
ford engineering services for project preparation or quality control.

The First Plan did not affect the size of enterprises in moét
industries because it encouraged production to meet domestic demand
gnd emphasized physical balances rather than comparative cost. This
strategy stimulated small-scale, high-cost plants producing for the
narrow domestic market and protected from competition.

The Plan attempted to accelerate technological change by stimula-
ting the use of modern equipment and other inputs in domestic enter-
prises, encouraging joi.t véntures, and foreign investment. Although
not clearly stated in the Plan, policies were adopted during the imple-
mentation of the Plan to encourage the use of capital rather than labor:
an overvalued exchange rate was jermitted, import duty concessions were
provided for capital imports, and long-term interest rates were kept
very low, even lower than short-term rates.

In summary, the Plan aimed at rapid growth through an industriali-
zation policy. The target growth rate of GNP was set at 7% a year.

The most important goal was to change the structure of the Turkish
economy, To what extent this goal has been achieved during the First

Plan period is determined in the following sections.
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IIL. Tuzgugxuononoéy

Input¥eutput (IJO)‘eneiysis'capénres the internal structure of
‘economies andvreveals the prevailing technology. fn this study the
interindustry transactions ﬁables of Turkey for 1963 and 1967 are used
as the starting point to determine the changes that took place during
the First Five-Year Plan period. Since the basic concern is with the
overall pattern of production and key relationships between sectors,
the transactions tables were converted to simplified I-0 tables.

To accomplish this the transactions were first converted to coef-
ficient matrices. These represent a system of linear production func-
tions that reveal the techmnology used in each sector. Triangulation
of the coefficient matrix helps expose the hierarchical relations that
exist between sectors.2 Triangulation helps identify sectors in terms
of their functions as buyers and gsellers in the production process.
1t helps trace the flow of inputs from earlier to later stages of pro-
duction since triangulation entails ranking sectors in terms of their
indirect impacts in a descending order. The sector at the top of the
hierarchy has the highest indirect impacts. This sector is mainly a
buyer gector in contrast to the last which is basically a seller sec-
tor. The hierarchy of sectors is usually obscured in the way trans=
actions tables are presented.

Further simplification is achieved by eliminating coefficlents
gmaller than a selected value. The effects of accounting distortions

on the production structure are thus reduced and the key relations more

2One-way interdependence is the basis of triangulation. In per=

fectly triangular matrices, only zero elements appear above the diago-
nal, Circular relations prevent perfect triangularity.
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clearly revealed. The rule suggested by Simpson and Tsukui (S-T) [5]
is: eliminate a; j's 5%’ where n = the number of sectors in the coeffi-
cients matrix., S-T state that the remaining large coefficients tend to
be measured more accurately and reveal the pattern of industries which
are strongly related (i.e. the fundamental structure of production).3

The transactions tables of the Turkish economy for 1963 and 1967
cover 37 sectors. Entries are in current prices and in terms of
Turkish lira (TL.).4 Before attempting any simplification, the origi-
nal tables were consolidated in order to obtain homogeneity in the size
of sectors. At the 37 x 37 level, the size of some sectors such as
steel and mining was very small., It must be noted that the desired
level of aggregation depends on the objective of individual studies.
Disaggregation might be necessary when the impacts of special projects
are to be forecasted. A more aggregated table might be used when the
nature of the overall pattern of production is to be analyzed. For the
purposes of this study, homogeneity in size was desirable so that the
importance of the effects of small sectors is not overstated,

Several aggregation levels such as the 26 x 26 and the 21 x 21
were tried. At the latter level, the consolidation resulted iu rather
heterogeneous sectors in terms of the product, For example, transpor-
tation, conmunications, and trade were lumped together. In particular,

the services sector covered a variety of activities ranging from

3The fundamental structure of production is the network of key re-
lationships that ties industries and groups of industries together and
helps identify the basic nature of an economy. The network consists of
coefficients above a certain level, the value of which is determined by
the number of sectors in the I-0 table,

461 = L. 13.
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banking to ownership of dwelling. The decision to wqu'ﬁith a particu~
lar level of aggregation was not made until the consolidated tables
were converted into coefficient matrices and triangulation completed.

Following the triangulation, the 26 x 26 level was chosen. This
level provided homogeneity in size and also captured fundamental rela-
tions. At the 21 x 21 level, after the elimination of small coeffi-
clents, very few interindustry relation-s;'remained.5 This result sug-
gests that there might be an optimum level of aggregation for capturing
the fundamental structure of an economy.,

Figure 1 and 2 show the results of triangulating the coefficient
matrices for 1963 and 1967, respectively. The sectors have been
arranged to form blocks and lines drawn to depict the blocks. In the
process of triangulation, the blocks and sectors within them were
rearranged until the ordering shown in Figures 1 and 2 was obtained.

In earlier studies, the ordering of sectors was rather mechanical. The
basic objective was to give the matrices the best triangular shape.
Chenery and Watanabe [1] showed that I-0 tables are nearly triangular.,
However, their process resulted in the juxtaposition of sectors pro-
ducing rather heterogeneous outputs. S-T [5] have suggested that the
organization of sectors to form blocks of homogeneous outpute is more
desirable than obtaining the perfect triangular shape for the matrix.
S~T [5] have based the grouping of sectors, in their study, on physical

characteristics. This criterion was used in grouping sectors for the

Syhen S-T's [5] rule 1s used for eliminating coefficients, the
minimum value increases with aggregation. In empirical coefficient
matrices, there are few large-coefficients, Therefore, very few rela-
tions remain at the end of the elimination process in highly-aggregated
tables.
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Turkish I-O table. Six blocks were distinguished. They are: con-
struction, metal-mechanical, non-metal, primary, energy, and services
in the order they appear in the hierarchy. The names of sectors in-
cluded in each block are listed in the appendix.

The arrangement of sectors within the blocks is especially impor-
tant when working with more than one matrix. The same ordering must be
maintained to facilitate the comparison of matrices. S-T suggest that
the best triangular form for a block be obtained in one matrix and the
same ordering of industries be maintained in the corresponding block of
the other matrix. This procedure was used in this study.

In Figures 1 and 2, coefficients equal to and greater than 0.0384
are reported., Those less than'gg have been eliminated since a 26 sec-
tor matrix is used. The coefficients that are reported represent the
fundamental structure of production. However, the question arises:
what percentage of total intermediate inputs are accounted for by large
coefficients? In other words, to what extent do large coefficients
represent the production structure of the economy? Table 1 provides
an answer to the question. In Table 1, the ratio of large coefficients
in each sector to the sum of all the coefficients in the sector is

reported

> 0.0384

i=1

26 )
Zay,

i=1

(i.e.

In 18 sectors, the large coefficients account for over 60% of total
intermediate inputs of a sector in both 1963 and 1967. This suggests

that no real loss is involved in capturing the production structure.



’:Rlbékfﬁ?ihh6“1nf*ﬂnigivés’cettain ptdpérties to the matrices.
théfthgt both the 1963 and 1967 mhfrices”are.nearly triangular,
anﬁhétmpre,uthe metal-mechahical and the non-metallblocks.are almost
orthbéonal in both matrices. These blocks would have been independeuﬁ
in the 1967 matrix if Sectors 12 and 17 had not been related., The
near independence of the metal-mechanical and non-metal blocks is not
peculiar to the Turkish economy. This property has also been observed
in the fundamental structure of the more advanced economies of Japan

and the United States [57.

Table 1. Ratio of large coefficients to total coefficients: 1963, 1967.

Sector 1963 1967
l. Agriculture and Forestry .707 +637
2 . Livestoc“ . 945 . 955
3. Mining .638 0
4. FOOd PrOducts . 905 . 839
5. Tobacco .890 .903
6. Alcoholic Beverages .398 .600
7. Textiles .804 « 644
8. Wood 917 .851
9. Paper and Printing 775 .716

10. Rubber .869 .810

1ll. Leather .850 .306

12. Chemicals .671 «557

13, Petroleum .778 o772

14. Non-Metal Products +552 . 737

150 BaSic Metals 0788 0717

16. Metal Products .788 .681

17. Machinery «748 «665

18. Electrical Machinery »558 +631

19. Transportation Equipment .786 «593

20, Electricity <563 .789

21l. Transportation and Communication .687 .909

22, Trade 0332 «325

23. Services . 248 « 247

24, Construction ' .682 674

25, Public Services 0 0

26. Owmership of Dwelling 0 0

Source: Coefficient matrices of Turkey for 1963 and 1967,
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The final step of the analysis consisted of computing the percent-
age changes in coefficients_betwgbn 1963;dnd‘1967.‘wTﬁofmethodé were
¢§eq.  Fii;t, the-cdhputation}was carried out using matrices derived
from»transaction; tables in current prices, namely, those presented in
Figures 1 and 2, Then matrices in constant prices were used with the
1967 transactions table expressed in 1963 prices.

Transactions tables can be deflated by using either a vector or a
matrix of-pr;ces [6]. A matrix of prices that represents the mix of
each cell is desirable if the data are available. Lacking the required
data, a vector of prices was computed and used for deflating the 1967
transactions table for Turkey. The vector was computed with the follow-
expression:

p = v(I-a) " ¢

where:
' p = a vector of prices

v = vector of value added
(I-A)-1 = inverted Leontief matrix

The coefficients derived from the deflated 1967 transactions table is
éhdwnvin Figure 3.

fhé percentage changes were computed for ail coefficients in the
‘oxiginal I-0 table without applying the S-T rule. In the process,
}tﬁ:ée groups were distinguished. The first group consisted of large
;cdefficients that make up the fundamental structure (i.e. °1j~3 0.0384).
:Ihe‘secpnd group contained coefficients between the values of 0.0384

é(egéipdédiihhd;0.0192 (inclUdéd).6 The third group was made up of all

,6The value of 0.0192 was obtained by modifyinng-T'si[S]xfg}g;tof

E;'where n in this study equals 26.
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‘coefficients less than 0.0192.  Under: both methods, the smallest change
'was observed in Group II and the largest in Group III. -The percentage

fchange for Group II coefficients, in current prices, ranged from -23%

;andrfigz. The percentage change of Group III coefficients varied be-
tveen'éefandg+@?for.both-constant;and‘current‘prices;n A'wider‘spread”.
ﬁwas observed in Group I'and II'coefficients in constant prices, -For -
fexample, Group I- coefficients changed from -66% to A+217% using constant

‘prices and -66% to +157% usins,eséfficiénfé;in current. prices.

IV. INTERPRETATION OF RESULTS

In interpreting results and arriving at conclusions about the
3nature and extent of structural changes in the Turkish economy over
’1963 andw1967, an important decision had to be made. That is: should
Athe analysis be based on the change in the magaitudes of coefficients?
If so, should the matrices in current or constant prices be considered?
f0r, should the emphasis be placed on overall patterns and matrices in
current prices be used even though they ‘reflect price effects? The
values of individual coefficients change for various reasons such as
changes in the'sggregation level, accounting procedures, as well ‘as.
:changes in technology.( Thefoverall patterns, on the other hand, may
lnot change even ‘though individual coefficients do. It was decided to
'focus on overall patterns and block relstionships rather than concen=
'trate on individual coefficients and to use matrices in current prices.

The Ampact of prices is eliminated when transactions tables are -
ienpressed~in constantnprices., In addition, if the period of analysisl

;is as short ‘a8 it is in this study, coefficients in constant prices 5

“should not be-expected to:show large variations. Smaller percentage .-
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changes were expected in: the coefficients of Group II after the defla-
1_t;ion process. Coefficients in this group seemed to represent inputs -
fqr~whi¢h*no close aubstitutes'exist. ‘The larger spread observed in
fhisfstudyffor Group II coefficients undef constant,priéés s;g§é§ts
ﬁhaf-thefvector of prices used]fof~def1ation may not have been appro-
p;iatg.,irherefore, the comparison of the.productionygtructure was
qué'with thevmétrices expressed in current prices.

The first block in the hierarchy, construction, does not show
significant changes over the period 1963-67. The relations of this
block with others are similar in both years except for a stronger
relationship in 1967 with the services block through the trade sector.
This feflects the rapid growth of the services block during the Firqt
?lan period. It must be noted that contrary to the practice of leaving
the construction sector out of triangulation, this sector has been
maintained and considered a block in itself heading the hierarchy due
to the important role it plays ih the Turkish economy. The construction
sector draws inputs from almost all the other blocks. 1In addition, the
coefficlents linking the construction block to others are rsther large.
In 1963, 117% of inputs into comstruction was drawn from basic metals
which are in the metal-mechanical block.’

The metal-mechanical block is second in the hierarchy., This block
has rather limited relations with other blocks. There are closer rela-
;inné between the sectors within this block than, for example, in the

non-metal block. S-T [57] succest that thig might be the basis for the

~ 'The input from Sector A to B is found by locating the diagonal
element of A and moving in the row where it is located to the column
of Sector B.
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formation of complexes in metal industries. In 1967, the basic metals.
‘sector becomes cbmbletely cOﬁh@étedfwith all dther seéJEra iﬁ the
vblqck. The most intetesfing‘feature of this block is that in 1967 it
becomes almost independent of the non-metal block. The limited rela-
tionships between the two blocks is most likely due to the physical
nature of their outputs. It is also reasonable that in the process of

- development each block becomes specialized, in a sense, and the possi-
ble combinations of wood and iron, for example, are reduced.

There is no significant change in the non-metal block in terms of
the integration of sectors within it. An interesting change, however,
takes place in the relation of the paper and chemiculs sectors. In
1963, the input from paper into chemicals was large. This indicates
the chemicals sector was more oriented to the production of pharma-
ceuticals. Also, the input from chemicals to paper was limited. In
1967, the input of paper into chemicals declines and paper draws
heavily from chemicals. This indicates that the paper sector is be-
coming more oriented to the fabrication of paper rather than simple
transformation of it.

The basic relations within the primary block remained the same
during 1963-67. This block has strong relations with the non-metal
block, but it is almost orthogonal to the emergy and services blocks.
The most significant change in the primary block is the large input
from food products to the livestock sector, in 1967, which indicates
greater use of feeds,

Some interesting changes have taken place in the energy block. |
Inputs from mining into both the electricity and petroleum sectors have

increased. At the same time, the diagonal element of petroleum has



‘declined. -These observations indicate that: 1) more clectricity L
thermo-generated and 2) the classification of crude oil has changad.
f?§i1?63‘¢rude oil seems to be included: in'the petroleum sector. 'In
ﬂi§67; érude oil seems to be éiassified under mining, In both yéété,
Atﬁé én§rgy block has very low relatibnsAWifh ofhér-blodké;? -

| The services block which is thehlast in fhe hiéraréhy has strong
relations with other Blocks. In 1967, new relations are introduced
,fetween sectors within the block.

‘The First Plan expected the industrial sector to play a leading
role in Turkey's development. The industrial sector represents the
combination of mining, manufacturing, and energy sectors. It was,
‘therefore, decided to determine how stimulating the industrial sector
would affect the economy, This entailed the computation of indirect
impacts by inverting the coefficient matrices. In both the 1963 and
1967 matrices, three sectors (chemicals, paper and printing, and tex~-
tiles) showed high indirect impacts. In other words, an increase in
the output of these sectors triggered a demand for the outputs of a
number of other sectors.

The indirecc impacts on the paper and printing and chemicals sec~-
tors are showit in Figures 4(a) and 4(b). The diagonal elements of
these sectors are plotted first.8 The indirect demands for the output

of other sectors are plotted next., The numbers under the bars are

o 8D1&gonal elements of the inverse matrices are equal to or greater
‘than 1, They represent the direct plus the indirect demand for the out-~
put of the sector. The magnitudes of the indirect demands generated
for the outputs of other sectors can be read from the coefficients down
the column of a particular sector.
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;Sector'numbe:s.9: Fof example, ankincreasé in the output of paper and
épriﬁtihgfgénerates major indirect deﬁand for’the‘outputs*of 13 other
éectors.v Although the paper and printing and chemicals sectors create
'indirect demand for many sectors, only those whose inwerse coefficients
qrg_gqual~to or greater than 0.02 are plotted. An increase of TL. 1
ﬁillidﬁ/in'the output of paper énd printing leads to an increase of
fﬂ.‘i405000 in the output of the chemicals sector (number 12). At the
séma tiﬁe,-an indirect demand of TL. 340,000 is created within the
papef and printing sector.

The First Plan emphasized import substitution. Therefore, the
changes that took place in Tufkey's dependence on imports between 1963
and 1967 were analyzed. This analysis is illustrated using a profile
which shows actual production and the direct and indirect requirements
to satisfy the final demand. Figures 5 and 6 show the production pro-
files of Turkey for 1963 and 1967, respectively. The ordering of sec~
tors follows the hierarchy established earlier. The relative size of
each sector is shown on the horizontal axis. On the vertical axis, the
100% line shows the level of production necessary to satisfy the final
demand., The 100% line is obtained as:

a-m7'r, 1= 1963, 1967 (2)
where F is the final demand. The actual production level of sectors
traces out a ratched line which either coincides with the 100% line,
falls below it, or rises above it. The first case shows that the actual
production of some sectors is enough to satisfy their final demand. The

second case depicts sectors which have a gap between production and

A listing of sectors and corresponding numbers is provided in the
appendix,
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consumption. The extent of the gap can be'méasured'by the distance be-
‘tween production and the 100% line, The third case shows sectors that
have an-export surplus. This does not rule out the possibility of
imports in those sectors but indicates that the export surplus may be
enough to pay for imports by these sectors.

Figures 5 and 6 show that the actual output of sectors in the
metal-mechanical block falls considerably below the 100% line in both
1963 and 1967. In both years, the lowest level of achievement is seen
in Sector 17 which is machinery. It must be noted that the performance
of this sector has improved in 1967. The level of production has in-
creased from 427 in 1963 to 527 in 1967. But this has been accompanied
by an increase in direct and indirect imports. Similar increases in
imports are also observed in Sector 18, electrical machinery, where
production has increased in 1967, The increase in imports is also seen
in the non-metal block in sectors where output has increased. In 1967,
Sector 1, agriculture, shows a surplus of production of 8% above the
100% line.

The production profiles for 1963 and 1967 indicate that Turkey has
serious balance of trade problems. Very few sectors show export sur-
pluses. Despite efforts to stimulate exports of industrial goods,
Turkey remained dependent on agricultural goods exports at the end of
the First Plan period. The balance of trade problems are augmented by
the dependence of many sectors on imports of investment goods. Further-
more, attempts at increasing the production in sectors such as those in

the metal-mechanical block result in larger demands for imports.
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V. SUMIARY AND CONCLUSIONS

‘Dﬁring’théf;mplegentgtiopnperiod of the First Plan, the basic
jﬁh;gré}of thé pfodﬁcti&h stfucture of Turkey has not changed signifi-
é;ntiy.v'The pfoductioh structure has remained oriented to the first
tfanaforﬁation of primary goods. The economy has remained dominated
by thg primary and services blocks. At the beginning and end of the
First Plan period, the use of emergy in the economy has been very
limited. No significant improvements have been recorded in the inte-
gration of sectors within many of the blocks. Finally, the dependence
on imports has increased.

The results of the I-0 analysis using the inverse matrices suggest .
that key sectors were neglected and the relations of various sectors
were not fully understood. For example, the chemicals sector has strong
impacts on many others yet during the First Plan period, large invest-
ment projects for this sector were delayed. On the other hand, invest-
ment in manufacturing, the bulk of which goes into textiles, exceeded
Plan targets. Triangulation shows that the textiles sector is linked
to the rest of the economy through the chemicals sector. Therefore,
the impact of the growth of textiles depends heavily on chemicals.
Failure to increase the capacity in the chemicals sector has, there-
fore, reduced the impacts of the growth of textiles on the rest of the
~ economy.

This study illustrates how block triangulation can contribute to
development planning by highlighting the key sectors connecting differ-
ent blocks and the key relations linking sectors within a given block.
Planners can then determine the impacts of planning for one sector om a

block as well as on a particular sector in another block. Our réaults
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‘;bﬁggest thaé discarding small coefficients does not result in any sig=-
nificant loss in capturing overall production patterns. On the con-
trary, their elimination contributes to the stability of the production
structure and renders reliability to the results of the comparison of
production structures. On the other hand, it might be desirable to
include medium-size coefficients, Group II coefficients, in the funda-
mental structure. The results of this study suggests that they are the
most stable group and that S-T's [5] rule could be modified to: dis-

2n
also appears that during the construction of I-0 tables efforts should

card a; j's Sl where n = the number of sectors in the I-0 table. It

be concentrated on obtaining the most accurate possible estimates of

the large and medium-size coefficients.
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VII. APPEIDIX

_Sector: Name
COnstruction

Transportation Equipment

‘Electrical Machinery
-Machinery

Metal Products
Basic Metals

Tobacco

Alcoholic Beverages
Rubber

Leather

Wood

Textiles

Chemicals

Food Products
Non-Metal Products
Paper and Printing

Mining
Livestock
Agriculture and Forestry

Electricity
Petroleum

Transportation and Communications

Trade

Public Services
Services

Ownership of Dwelling

2
5
18
17

16
15

5
6
10
11
8
7



