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Abstract

This paper studies the effects of Turkey's switghnf import
substitution to import liberalization in 1980 ortémmediate imports. The
underlying input-output methodology involves two vetiies: Firstly,
backward import linkages are disaggregated to capboth origin and
destination sector information. Secondly, the riet@poral change is
decomposed into relative price and technology corapts. Aggregated
input-output tables for 1973 and 1996 constitute dhtabase. Relative
prices are far from being uniform, yet their efieét general are very
small compared to the technology component. Primudecame more
dependent on imported inputs in general, leadingpogx sectors
(Agriculture, Textiles-Clothing, and Food-Beverages)usive.
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“Relative price movements have not received sefftattention
in the available empirical researmh the Turkish econoniy.
(Celasun, 1983:80)

1. Introduction

Turkey switched from import substitution to import
liberalization in early 1980’s. The purpose abthaper is to assess
the effects of this change on the intermediate mpyuirements of
production. The paper introduces a new input-outpethodology for
intertemporal comparisons with respect to two congods: relative
prices and technology (structural change). Werasdihat the input-
output table for 1973 represents the productionctire of the pre-
liberalization period and that for 1996 represethis end result of
import liberalization.

The Turkish economy in the 1960’'s and 1970’s isaligu
characterized by import substitution due to the lengentation of
development planning. The resolution for the sewstagflation and
foreign exchange crisis of the late 1970’s involaedadical shift in
economic policy. The switch towards liberalizatmfithe economy in
1980 included, among other measures, export promottlimination
of the wide range of inefficiencies of the previquexiod lay at the
center of the new policy.

Following the two decades of the implementatiorsefuential
liberalization policies, the Turkish economy is &dderized as a crisis
economy in 2000’s, with unresolved and deepenedebetks in
current account balance and external debt (Cela2@®2; On§ and
Riedel, 1993; Ogiand Rubin, 2003). The emphasis of assessments in
general has been on macroeconomic performance Jittlighattention
paid to the likely contribution of the underlyingirigture of
production to these bottlenecks. For example,oaljh exports
boomed from early 1980’s on, so did imports. leséingly, trends in
exports/imports ratios do not differ much betwees @nd post-1980
eras. Their fluctuation around 65 % aggravates #ieeady
accumulated foreign liabilities. Furthermore, thgo of intermediate
imports to GNP displayed an increasing trend fro®80L onwards,
fluctuating around 10-15 % in 1980’s and 1990’s] arceeding 20 %
in early 2000’s, although it was at most 5 % durib@60-1977.
Celasun (1994:471) already noted that “Turkey'soefed industrial

! See Celasun and Rodrik (1989) for an overvievihef economic policies and their
consequences in the pre- and post-planning eras.)
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expansion during 1983-8 was also connected witheased import
intensity in manufacturing”. Thus the opening-uptted economy has
contributed towards intensifying the dependencepmfduction on
imports, which dates back to the import substitutera (Boratav,
1987;Senesen and Gunlikenesen, 2003).

Although research on the impacts of liberalization the
production structure is rather limited, there assbns to be learned
from the similar liberalization experiences of ImatiAmerican
countries and the resulting reflections on theodpiction structures,
which ultimately exert pressure on current accodeficits. One
common finding with variants of the input-output ded by Albala-
Bertrand (1999) for Chile, Guilhotet al. (2002) for Brazil, Ruiz-
Napoles (2001) for Mexico, and Sarma (1996) foridngs that
domestic production has become more dependent nmediate
imports, with a significant contribution by leadirexport sectors.
This outcome is clearly a challenge to the expixtatat the onset of
trade liberalisation in Turkey, which aspired imyng, among others,
sustainability of foreign exchange availabilityefiesen and Gunluk-
Senesen, 2005). This is the starting point of piaiger, which assesses
the overall change in import dependency of producand outlines
the sectoral characteristics of the directionf thange.

The input-output methodology developed for the ysial is
outlined in Section 2. General characteristicssettoral patterns
during 1973-1996 are presented in Section 3. Aerallvassessment
IS made in the final section.

2. Methodology and data

In the context of input-output modeling, directemhediate
import flows are defined with respect to their arignd destination
sectors. Origin sectors are foreign suppliers (sewatorsj = 1, 2,..,n)
and destination sectors are domestic buyers (colseators, j = 1,
2,..,n). Indirect intermediate import demand is genelatgéhin the
network of production sectors which are interconeggia domestic
and imported input transactions.

Total intermediate input requirements (direct +irect) are
found by solving the simultaneous linear systenhwéspect to final
demand (policy) sectorsk(= 1, 2,..,n). That is, generation of
intermediate import requirements has three sectdialensions:
origin, destination and policy (Gunli§enesen andgenesen, 2001,
Senesen and Gunlikenesen, 2005). We will first outline the
simultaneous solution for final demand induced ingd intermediate
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input demand with respect to sect@&rs andj for a certain point in
time. Next, we will present the methodology fartertemporal
comparison of production structures in the contdximported input
requirements.

2.1. Intermediate imports with respect to origiestination
and policy sectors

For any point in time, basic matrix definitionstbe subsequent
methodology is as follows:

A% : direct coefficients matrixr( n) of domestic intermediate
inputs

A™ . direct coefficients matrixn( n) of imported intermediate
inputs

<T>: diagonal matrix rf,n) of direct backward linkages for
imports, i.etj = a"jj (column totals oAA").

X : column vectorr, 1) of sectoral outputs

y? : column vectorr(,1) of sectoral domestic final demands

m : column vector 1if,1) of sectoral totals for intermediate
imports by origin

u : column vector rf,1) of sectoral totals for imported

intermediate inputs by destination.
Note thatotal intermediate imports in the economy; m;=Z; u;.

The basic relationship between intermediate impbytorigin
and sectoral (domestic) outputs is given by

m = A"x 1)

The long known solution for total (direct + inditec
intermediate import requirements)(in response to changes in the
domestic final demandA) involves

m=A"(I-A) 1y = ATRy! = S yf (2)

Here sk is the imported input requirement from the foreign
sectori, induced by say, one unit increase in the finahaed of
sectork. ThenX; sk shows the total imported input requirement in the
economy generated by one unit increase in the dlealand of sector
k or in short “backward linkage of sectofor imports”.2 Note that

Sk = Zj Sik )

Hence, information on import requirements with egpto
domestic buying sectors (that is destination settsrdisguised i,

2 See Fujita and James (1991) for a relativelymeapplication.
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which is the total of imports required fromby domestic sectors,
j=1,...n, inresponse td" final demand change.

On the other hand, intermediate imports by destinat
(domestic buying sectors) are related to sectariguts by

u=<T>X (4)
and to sectoral final demands by
u=<T>(-A)?y =<T>Ry'=V ¥ (5)

Here vic shows intermediate import demand of flelomestic
sector in response to a unit changekih final demand, that is
associating final demands with imports by destorali The column
totals Z; v here are identical to the correspondig; sk, as import
backward linkages for sectdts

With similar insight of Equation (3)

Vik = Z i Vijk (6)
show the total of imports required by themestic sectoy,, from
i =1, ...,n, in response t&" final demand change, but disguises

information on the supplying foreign sectgror on the origin sector.

All three sectoral dimensions, that isj and k, of import
requirements can be simultaneously captured ifoll@ving way: for
any policy or final demand sectkrdefine

G=A"<R*> (7)
where< R* > is a diagonal matrixn( n), formed by th&™ column of
R, that is (A% diagonalized for sectde* A typical element o6,
g i » thenstands for imported intermediate input requirengdirect +
indirect) by thej™ (domestic) sector from thé" (foreign) sector
induced by one unit increase in th&" sector's final demand.
Equation (7) reconciles Equations (2) and (5) fay &, and thus
enhances the information content of backwardart linkages as
sk =g andvk =g .

2.2. Structural change in intermediate imports riegunents

As the accounting identities defined above in secf.1 hold in
current prices, intertemporal comparison of intedi@ag import
requirements involves modeling of relative priced arechnology
components of the change in current pricesThe technology
component forms the basis of the assessment aftstall change in

3 See McDonald and Milner (1994) for an application

4 See Ginliilkenesen anflenesen (2001) fahe underlying methodology.

® See Ginlukenesen and Kiigiikgifci (1994) for the underlying moeblogy of this
decomposition.
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intermediate import demand. We first define the eldd Equation
(7) with respect to time:

Gy =A' <Rf> for timeto (8)

G =A"<R"> for timet; 9)
Since structural or real changes can be capturéd ceinstant
(or common) prices, we defin®; also int; prices:

Gy =<P>G§ <R > (10)

where<P> is a diagonal matrixn(n) of sectoral price indices &,
takingty as the base year for prices. Note that elemédniseopost-
multiplying diagonal price matrix are formed by thece index of the
K" final demand sectdr.Then the total proportionate change in
intermediate import requirements with respect tadgior and

destination sectors QS — G) can be decomposed into two

multiplicative components, in terms of individuadmzero elements
of Gf .

glk,ij — 1gg,ij % glk,ij

9oi  Goi 19

Therefore,

Total proportionate change in import requirements =

Proportionate changeX Proportionate change

in relative prices in teclogy

X

Jo; P .0,

(11)

(12)

whereP; : price index of sectarin t;, (change irP; from t, to t; with
oPi = 1.0)

The technology component corresponds to propotigona
changes found with data expressed in constantrite the case of
little variations in relative prices across sectotise technology
component is the main determinant of total charfgathermore, note
thatP; is identical toPy for i =k, for which total proportionate change
in import requirements is reduced to the propogtenchange in
technology:

® See the Appendix for the details of this derivati
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9y _ Oy

gg,ij 1gg,ij

The novelty of this approach is the decompositibtechnology
and relative price components of import requirersernith respect to
origin, destination and policy sectors. It providesight to the change
in the production structure in time by identifyitige channels through
which sectors induced intermediate import demainalsb reveals the
channels through which demand for imported inteiatedimports
decreased in time.

(13)

2.3. The data

Input—output tables published by the Turkish Statgitute of
Statistics for 64 sectors (industries) for 1973 &md97 sectors for
1996 (both in producers’ prices) form the basisatulations. The
data were aggregated to 24 sectors for both 18yZ&rfd 1996 tf),
since coherent sectoral wholesale price indice&dcoe derived only
for 24 aggregate sectors.

Accounting for only this one set of price®)(and not
distinguishing between domestic and import priceseg a conceptual
challenge to the findings below as discussed in Appendix.
However, generalizations drawn below would still &epected to
remain robust in the face of plausibility concefmsother alternatives
to estimate different prices.

3. Components of change in intermediate import
requirements

We outline leading characteristics of changes inpdrm
dependency of the production structure in Turkeythis section.
Following the observations on relative price congrus, we discuss
the patterns of technology component for sevetatssd sectors.

3.1. Sectoral relative price components

The persistently high overall inflation rates oé twhole period
are reflected by sectorddigos / P1o73 ratios, though with variations.
For example, the price level of Banking and insaeasector products

" The recently available 1998 input-output datedimpiled in basic prices, the first of its
kind, in line with the1995 European System of National Accountdus it is not
readily compatible with the 1973 data. See Gurfldkesen (2005) for an assessment
of the Turkish economy using the 1998 data set.
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increased by more than 41,000 times in 23 yearfhanlead by far
(see Table 1). It is followed by Electricity-gastea Other

manufacturing and Petroleum products sectors &érrdnge of 30,000
— 32,000 times). Prices for Glass and cement aaquerPsectors
increased around 25,000 — 27,000 times. On ther dtaed, price
levels moved up comparatively less in some othertose For

example this ratio is around 4,500 for Electricalamnery, 7,000 for
Housing, 9,000 for Machinery and Metal products, 000 for

Transport vehicles and Agriculture.

Table 1 presents the directions and magnitudeslafive price
components for each pair of supplier and policytasc This coded
table (adapted from Velleman and Hoaglin, 1981:-203), classifies
actual data into symbols explained at the bottonthef table. For
example “#” in the cell foi = 6,k = 14 shows that, for the policy
sector Electrical machinery, intermediate imporggjuirements of
every domestic (buyer) sector from the foreign Pgpepplier) sector
increased by 5 — 10 times due to relative pricganeents.

The elements on the main diagonal are obviouslynd the
symmetrical cells above and below the main diagadaké inverse
values (thus symbols) of each other. For exammeatiual value for
the celli =6,k =4 is 2.04 and that for the cell= 4,k =6 is 0.49
(= 1/ 2.04) (denoted by+” and “=" respectively in Table 1). If a
supplier sector has a higher price increase thaipdticy sector from
1973 to 1996, its relative price effect is greatean 1, i.e. these
supplier sectors create upwards price effects amyebuyer sector’s
intermediate imports requirements, afce versa

In the case of policy sectors with relatively mddesice
increases during 1973-1996, relative price efferts high for all or
most of the supplier sectors, as the columns fectiital machinery,
Housing, Machinery, Metal products, Transport vkdsc and
Agriculture indicate in Table 1. On the contrarpgws for low
inflation suppliers in Table 1 have negative signs. actual values
less than 1), implying that the price effects pdidwn the overall
import dependency.



Table 1
Relative Price Components MatriR; ( P)

k—

i Pos/Prs 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
1 Agriculture 10961 1 - - - - = - = - = - 4 + tft + == - - - = +
2 Mining 18347 + 1 + + 4+ - + - 4+ - + t F £ + - - ++ + = t
3 Food 12658 + - 1 + - - - = 4 = - + + tr + = = - — = +
4 Textile 12089 + - - 1 - = - = 4+ = - + + b + = = - - = +
5 Wood 12841 + - 4+ + 1 - = 4+ = - + + ¥ + = = - — = +
6 Paper 24653 T + + ¥ + 1 + - f - + £ T# t - + o+ o+ +
7 Chemicals 15172 + -+ 4+ o+ 1 = + - + + + ¥ + = =+ - - = T
8 Petroleum 30347 ¥ + F ++ £ + £ 1  + t ¥ t# t - + + - t
9 Rubber-plastics 11578 + - - - - = - = 1 = - 4 + ® = = - - - = +

Glass-cement 27066 s + + £ ¥ + + - ¥ 1 F t f# ¢t -+ - +

Basic metals 12842 + - + 4+ + - - = 4+ = 1 4+ + t + == - - - = +

Metal products 8964 - = - - - = - = - = - 1 + £ - = - - - = +

Machinery 8866 - = = = = = = = = = = =1 + = = = — = +

Electrical machinery 4467 = = = = == = = = = = = - 1 = = = = = = = -

Transport vehicles 10454 - - - - - = - = - = - 4+ # 1 = = - - - = - - +

Other manufacturing 32008 b + + £ £ +  + + + T T # i 1 - * + + - f * t

Electricity-gas-water 32156 i + £+ £ + + £ + + + £+ # # tr + 1 £  + - ft £ t

Construction 14131 + - + + + - - = + - 4+ + + t + == 1 - - = - + f

Trade 15866 + -+ 4+ + - + - 4+ - + 4+ + Ff + = = + 1 -= + + %

Transportation-

communication 16329 + - + + 4+ - + - 4+ - + o+ + F o+ = = o+ o+ +

Banking-insurance 41124 b ¥ ¥+ £ £ + £ + F + F T # F + + F F F #

Personal services 14648 + - + + + - - = 4+ - + 4+ + # = = 4+ - -

Public services 13936 + - + + + - - = 4+ - + 4+ + f += = - - -

Housing 6955 - = — - - = = = =4 = = = - 4+ = = = = ==

symbol # b + 1 - = =
Pi / Py 5-10 2-5 1-2 1 05-1 02-05 0.1-0.2
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3.2. Sectoral characteristics of technology compdse

The real or structural change in intermediate irhpor
requirements induced by a policy sector is refi@dte the technology
component. Note that this component is defineteims of all three
(supplier, buyer, policy) sectors involved, thuseparate matrix (24,
24) is calculated for each of the 24 policy sectorue to space
considerations, we will outline here general pateand look closer to
the specific patterns of three sectors.

One common finding for all of the policy sectors tisat,
technology component of import dependency is faremeffective
than the relative price component. While relativiegocomponents lie
between 0.1 — 10, the range for technology compsnisn0.0001 —
10,000. It should also be noted that both effects ia the same
direction in the overwhelming majority of the cases

One of the most important, but not unexpected,irfipds the
significant increase in the dependency of the ®lrleconomy as a
whole on imported energy during 1973-1996. Thehnetogy
component indicates, irrespective of the policy t@ec that
intermediate import requirements of almost all bugectors from
foreign  Petroleum products sector increased corsitie
Furthermore, import demand generation of the damdztroleum
products sector from the foreign Mining sector @ased for almost all
policy sectors.

An interesting finding is the emergence of the aller
dependency on intermediate consumption of impdPegoker and paper
products. For almost all policy sectors, this dej@ncy increased
enormously (above 100 times) for the domestic Tradansportation
and communication, Banking and insurance sectors tiu the
technology component. At a lesser extent, but gtilte high, similar
effects (between 10 — 100 times) are observed Her destination
sectors of Personal services and Textiles sectdvost of this
transformation could well be attributed to the stled computer
revolution.

We also note that intermediate imports demandethéyGlass
and cement sector from the foreign Mining sectocreased
significantly for almost all policy sectors duedtuctural changes in
the production process.

On the other hand, significant declines in the imhdependency
are observed for some sectors during 1973-1996r akuost all
policy sectors, the technology component is dontinan the
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outstanding decrease of dependency on intermedmports by
Agriculture from Textiles and Metal products; by riMig from
Machinery and Electrical machinery, by Trade frohre@®icals.

Having summed up the general observations, lekamme the
specific cases of three policy sectors, Agricultéi@od and beverages
and Textiles, traditionally leading sectors in Teyls manufacturing
exports, making up around one third of total export1996.

3.2.1. Imports induced by final demand of agricdt(k = 1)

A summary of the outstanding sectors with respectotal
changes in import requirements and its componemtsthie policy
sector Agriculture are presented in Figure 1. Nb#d these plotted
changes (in both directions) follow Equation (12Jhe vertical axis
for proportionate values is in logarithmic scale.

A common pattern is that both components affeet wtange in
import requirements in the same direction. It Boatlear that relative
price effects are almost negligible as compare¢bnology effects.
Significant proportionate decreases in total impedquirements are
observed for domestic Agriculture from foreign Tiked and Metal
products, and for domestic Mining from all types mwiachinery
products. Highest increases are observed for metuniiag (Textiles,
Glass and cement, Electrical machinery) and sesvi€€rade,
Transportation and communication, Banking and iasce and
Personal services) sectors.

The pattern of the technology component of impeguirements
for the policy sector Agriculture is presented iable 2. Note that
coded value ranges for symbols differ from thos&able 1. Also, a
cell is left empty when the numerator and denonsinaélues of the

k k
corresponding technology compone(ignlt“’%’i i/ 1006 91073, i) are both
zero, implying no import transaction for those eextin both years.
In case a transaction did not exist in 1973 batierged in 1996, it is
indicated by a “+” sign. In the opposite casesiindicated by a “-”
sign.
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Table 2
k k
Technology Components Matr@lggai i /199691973i j) for k=1 (Agriculture)

i j— 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2D 22 23 24

1 Agriculture P = F + + + + — _ T+

2 Mining + + T 4+ + + I + + # + + 4+ + o+ o+ o+ + o+ o+ o+

3 Food-beverages ¥ T # + 1 T o+

4 Textle = t - o+ - _ _ _ _

5  Wood-furniture + + + + I + + + + + + + + + + - o+ + 4+ +

6 Paper + o+ o+ # o+ I + o+ o+ o+ o+ o+ I o+ - 4+ # # # %

7  Chemicals - 4+ o+ o+ -+ 4+ o+ o+ o+ o+ o+ o+ - —# = + - +

8 Petroleum F + £ + t % t F o+ + f# + + % t 0t o# %

9  Rubber-plastics - + - - 1 - - - - _ +

10 Glass-cement + +  + 4+ + + I + + 4+ o+ - - + o+

11 Basic metals + - + + £ - 4+ - ¥ + + + + + - + + + 4+ +

12 Metal products = - - - = - - - - ¥ - - - - - - % -

13 Machinery f = + + + ¥ ¥ + + + + f + F + - + + o+ o+ o+

14  Electrical machinery = - - - - - - - + o+ + +

15 Transport vehicles + + + + o+ + +

16 Other manufacturing + - +# - 1 + + f -t + f + + = # - +

17 Electricity-gas-water

18 Construction

19 Trade

20 Transport'n-communic'n Symbol # ¥ + — = =
T

21 Banking nggGi i 199691973i i /> 100 10-100 1-10 0.1-1 0.01-0.1 <0.01

22 Personal services
23 Public services
24 Housing
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Figure 1
Policy Sector: Agriculture
Price and Technology Components for Total Chanfe0-or < 0.01

Policy sector:
1000 | _Agriculture (1)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________________gm______

100

10

0.1

0.01

0.001

Buyer Supplier

Agrcltr Agrcltr Mining Mining Textl Textl Textl GlasCm ElcMchn

Textl MetlProd Machnry ElcMchnr Food Paper OthrMnf Mining Petrim
@ Price 1,103 0,818 0,809 0,408 1.2 2,2 29 17 2,8
OTechn. 0,005 0,010 0,004 0,002 187,4 152,6 154,5 730,1 170,4
OTotal 0,005 0,008 0,003 0,001 216,4 343,2 451,2 1222,0 471,8

Policy sector:
Agriculture (2)

1000 | _ _____| V- ______ 1 — -~ |- - - - - _ _ _ _________
100 | ] M ] | I B m I
10
1
Buyer
Supplier Trade Trade Trade Transprtn Transprtn Banking Banking PersnISrv PersnISrv
Food Paper Petrim Paper OthrMnf Paper Petrlm Paper Petrim
@ Price 1,2 2,2 2,8 2,2 29 2,2 2,8 2,2 2,8
B Techn. 90,8 782,8 43,0 292,5 378,0 1061,7 190,1 53,3 43,9
OTotal 104,9 1760,5 119,0 657,8 1103,9 2387,8 526,3 119,9 121,4
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An increase in the final demand of the Agricultusector
induced more than 100 fold increase in importsuiregents of
domestic Textiles and some services sectors (Trad®sportation
and communication, Banking and insurance) fromfdreign Paper
sector. Similar proportionate increases are oleskfar imports by
Textiles (from Food and beverages and Other matwrifag), by
Glass and cement from Mining, by Electricity-gastaeva from
Chemicals, by Electrical machinery and Banking frBeatroleum, and
by Transportation and communication from Other ni@acturing
sectors.

In addition, import dependency increased, in respoto an
increase in the final demand of Agriculture, fomabkt all buyer
sectors from foreign Petroleum, Mining, Wood anchiture, Paper,
Chemicals, Glass and cement, Basic metals, Macghiaed Other
manufacturing sectors. In specific, the domestigtiles sector as a
buyer is distinguished from others with its inceghsimport
dependency on most of the supplier sectors. Nuwtethis structural
change is independent of relative price changes.

On the other hand, there are sharp declines intettienology
component of imports requirements of domestic Agtizce from
foreign Textiles and Metal Products, of Mining frdvtachinery and
Electrical machinery, of Trade from Chemicals andthed
manufacturing sectors.

3.2.2. Imports induced by final demand of food bederages
(k=3)

Figure 2 presents the outstanding destination sectath
respect to total proportionate changes in impayuirements for the
policy sector Food and beverages. The vertica #oxi proportionate
values is in logarithmic scale. Both componentsedffimport
dependency in the same direction in most of thesa®\gain, price
effects are relatively rather small.

Food and beverages induced less import demand é¢wigire
(from Textiles, Metal Products), of Mining (from qutucts of
Machinery), and of Trade (from Chemicals and Othanufacturing).
Note that relative price components in the laseaasve in opposite
direction.

Significant increases are observed for manufaajusectors like
Machinery and Electrical machinery, and for sersisectors (Trade,
Transportation and communication, Banking and imsce and
Personal services).
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Figure 2
Policy Sector: Food and Beverages
Price and Technology Components for Total Chan@80>or < 0.01

1000 . ]
Policy sector:

Food & Beverages

10

0,01

0,001

Buyer
Supplier

Transpr| Transpr PersSr

Agrcltr | Agrcltr | Mining | Mining | Machnr| Machnr |ElcMch | Trade | Trade | Trade t t Bankng | Bankng v

Textl | MetPrd | Machnt | ElcMch | Petrim |OthrMnf| Petrim | P Chemcl|OthrMnf P Petrl
ex etPrd | Machnt | ElcMc etrim rMnf| Petrim | Paper emcl rMn Paper |OthrMnf| aper | Petrim | o m

BPrice | 0955 | 0708 | 0.700 | 0.353 | 2.4 | 25 | 24 | 19 [ 11992520 19 | 25 | 19 | 24 | 24

O Techn | 0.002 | 0.005 | 0.003 | 0.002 | 123.0 | 85.3 88.3 | 326.1 | 0.004 | 0.003 | 240.5 | 310.9 | 422.7 | 75.7 63.8

O Total 0.002 | 0.003 | 0.002 | 0.001 | 294.8 | 215.7 | 211.7 | 635.1 | 0.005 | 0.009 | 468.4 | 786.1 | 823.3 | 181.5 | 153.1

A comprehensive pattern for the technology compbren
import dependency for the policy sector Food andelmges is
presented in Table 3. A striking characteristicthat technology
components for induced Paper imports increasednemgly in the
case of domestic services sectors. Also, largeeasas are observed
for induced imports by Glass and cement from Miniog Machinery
from Petroleum, by Transportation and communicafi@m Other
manufacturing sectors.

A more general observation is that the technologmmonent
increased for almost all buyer sectors from fordtgtroleum, Mining,
Wood and furniture, Paper, Glass and cement, Basetals,
Machinery and Other manufacturing sectors.

Characteristics of decreased technology comporantaports
requirements induced by Food and beverages weradgiipresented
above, with reference to Figure 2.
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Table 3

k k
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3.2.3. Imports induced by final demand of Tex{ikes 4)

The patterns and sectoral compositions of totahgéan import
requirements induced by Textiles in Figure 3 araost identical to
those in Figure 2 for Food and beverages. Strikidgcreased import
requirements of domestic Agriculture, Mining anéde are similar in
magnitudes and origin sectors. Note again theneows increase in
import requirements of domestic services sectans fPaper induced
by Textiles final demand.

Figure 3
Policy Sector: Textiles
Price and Technology Components for Total Chan@®0>or < 0.01

1000

Policy sector:
Textiles

10

Buyer Agrcltr | Mining | Mining | Textls |GlasCm | Machnr | Machnr | ElcMch | Trade | Trade | Trade | Trnsprt | Banking | Banking|PrsnSrv |PrsnSrv
Supplier MetlPrd | Machnr | ElcMch |OthrMnf| Mining | Petrim |OthrMnf| Petrim | Paper | Chemcl | OthrMn| Paper | Paper | Petrim | Paper | Petrim

8 Price 0,741 | 0,733 0,370 2,6 15 2,5 2,6 2,5 2,0 1,255 | 2,648 2,0 2,0 25 2,0 25

O Techn | 0,004 | 0,004 | 0002 | 57,3 | 111,9 | 1634 | 1134 | 847 | 1738 | 0,002 | 0,002 | 261,3 | 4823 | 864 82,8 68,1

O Total 0,003 | 0,003 0,001 | 151,6 | 169,8 | 4102 | 300,2 | 212,6 354,3 | 0,003 | 0,005 | 532,8 983,6 | 216,8 | 1689 171,0

Table 4 presents the sectoral composition of tleneogy
component for the policy sector Textiles. Here tibe special
position of Paper sector as supplier is strikinghie sense that import
demand of Trade, Transportation and communicatioth Banking
and insurance due to technology increased more 1l¥htimes.
Similar increases are observed again for import&lags and cement
from Mining, by Machinery from Petroleum, by Mackmy and
Transportation and communication from Other martufamy sectors.
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Table 4

{gk k .
Technology Components Matri{dggs; j 199691973i i) for k=4 (Textiles)

=1
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15 16
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Food-beverages
Textile
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Paper
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Basic metals

Metal products
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Transport vehicles
Other manufacturing
Electricity-gas-water
Construction

Trade
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Public services
Housing
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4. Conclusions

Both imports and exports increased significantlyTurkey in
the last two decades of liberalization. Howevepaet revenues were
far from compensating for imports, hence persistemtent account
deficits and subsequent external indebtedness hasaised the
vulnerability of the Turkish economy. The conttion of the
production structure towards increased import ddpeoe has been an
overlooked aspect of this vulnerability.

This paper has introduced a new methodology in thoptput
modeling with two novelties: The first novelty i@bmposition of
import requirements of production with respect tthborigin and
destination sectors. The second novelty is a éartlecomposition of
these components with respect to relative pricecesfand technology
effects.

We find that relative price effects are compardyivesgligible,
with a significantly overriding technology componesf increased
import dependency from 1973 to 1996. The propodie increases in
import dependency on imported energy and Paperuptsdtand out
as a significant character for almost all domelstiger sectors. Note
that the examination period of this paper ends WRB6. Since then
SEKA, the state-owned paper manufacturing firm baen closed
down and it can be safely claimed that the impotermediate
requirements of domestic sectors must have beeaased further in
consequence. In case of any bottlenecks in cuaecwunt deficits,
the vulnerability of the economy in general and shstainability of
production in particular gain much more importatieen before.

This crucial aspect is aggravated even more wighitlereased
dependence of traditional export sectors on impoitgermediate
inputs, hence on imported technology in 1980’s 39@0’s. Besides,
technology intensive sectors (e.g. chemicals, nmaciiiand vehicles)
have become increasingly dependent on importedtsnpu the
meantime. Celasun (1983: 48) noted that contratlie experience of
similar countries, the transformation of the ecogoduring 1950-
1980 did not lead to import substitution of primgsyoducts and
energy by the manufacturing industry. We findttthe liberalization
period takes over this trend and foreign exchareymilegs are put
further at stake with the abandonment of importssttion. It then
appears that impacts of macroeconomic remediesnioalances will
have limited success if their roots in the produrctstructure are left
unattended.
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Appendix

Derivation of Equations (10)-(13) and model estioratare
based on the assumption that sectoral prices fonedbc and
imported products are the same, P&= P™ = P. We will present the
generalized solution without these restrictions @stifications for
simplification in section A.1 and derivation of Eion (10) in
section A.2.

A.l. General case for updating the G matrix coedfits

The general procedure to update the value of irgdrate input
(oG ;) distinguishing between domestip{) and import " ) prices
would be as

Pod; = pid quj +p" oqnj1 (Al1.1)
Where
pi : the composite price index of domestic and impoites,
and
p" = (p"" x exchangeate ) (1+ nettax rate)
. qi_ id im m
Since a,; = ,then a,; :p—ag,ij +p—a0,ij (A1.2)
oHj i pJ’
Ay int; prices: A =<P">A'<P> (AL.3)
R, int; prices: R =<P'>R <P*> (A1.4)
<R*> int; prices: ,R*=<P!><R*><P"'> (AL5)
Therefore

Gy inty prices:
GE = (< P">AM<P? >) (< P'><R*><PR* >) (A1.6)



388

Giilay GUNLUK-SENESEN — UmitSENESEN

Note that for each sectoral output, data on thitereint prices

(p’, p™, p) are required for estimation with A1.6, which ksviusly

the realistic case. However, input-output databioth domestic and
imported inputs are compiled in current domesticg® (all in Turkish
Liras), and there is only one set of sectoral (wbkale) price index
data available. In other words, overall price Is\{B), domestic price
levels P and imported price level®T) are all compressed into one
single price for each sector.

One solution for this drawback would be to ass@he P™ = P.

Alternatively, P"could be estimated on the basisP8?"® and rates for
exchange and tax, as defined above. ®P&gndP would still remain

undistinguished and data compilation would be tamlzersome in the
face of this limitation. We therefore follow thiest alternative for our
analysis.

A.2. Derivation of Equation (10) assuming®P™ = P.
It is assumed thaP' = P™ = P for the model derivation of

equations (10)-(13) and estimation.

A" int; prices: A =<P>A'<P*> (A2.1)
R, int; prices:
R =(1-<P>A <P = <P>(I-A)"<P?>

Ry =<P>R,<P*> (A2.2)

<R*> int; prices: <R‘>=<P><R*><R'> (A2.3)
Therefore
GY inty prices: Gi=<P>Gf<P*'> (A2.4)
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Ozet

Turkiye'de ds ticaretin serbestitiriimesinin dsalim Gzerindeki goreli
fiyat ve teknoloji etkileri: 1973-1996

Bu c¢alsma, Turkiye'nin 1980’lerde “ithal ikamesi"ndensdiimda serbestjirmeye
geckinin aramall dyahimi Gzerindeki etkilerini ele almaktadir. Kulltan girdi-gikti
yoéntemi iki yenilik icermektedir: Birincisi, dalimin geriye bg etkilerinin sunucu ve alici
kesim bilgenlerine; ikincisi, zaman igindeki gemenin goreli fiyat ve teknoloji
bilesenlerine aystiriimasidir. Cakmada 1973 ve 1996 girdi-cikti cizelgelerinin
toplulastinimasindan elde edilen veriler kullaniktw. Kesimlerin fiyat arglar
birbirinden hayli farkhdir ama teknoloji bieninin etkileri goreli fiyat bilgeninkine
oranla ¢ok daha bilyiiktir. Uretimin yapisi, Tafdokuma-giyim, Besin gibi geleneksel
digsatim kesimleri de i¢cinde olmak Uzeregagdidan alinan girdilere daha dagbali hale
gelmistir.





