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1. Introduétion

The purpose of this study is to analyze Turkish industriglization
and growth in the 1970'5 and to evaluate prospects for the 1980's using a
multi-sector general equilibrium grbwth model of the economy. The very
serious foreign exchange crisis that emerged in 1977 has again emphasized
the importénce of trade and trade policies as major determinants of Turkey's
overall economic performance. It therefore seems appropriate that the
major focué of the discussion be on tﬁe interaction between foreign trade
and growth and the analysis of the foreign exchange constraint.

Turkey's growth rate has been impressive in the past, averaging
6.5 percent over three decades (1947-1977). This relatively high growth
rate was achieved without the availability of particularly valuable resources
“such as oil, with only a méderate amount of foreign aid and within the
framework of basically democratic political institutions. Finally, while
income is quite unequally distributed (with a very large rural-urban gap
and a Gini-coefficient above 0.500), basic needs are reasonably well met
and problems of malnutrition, basic health care, basic education and shelter
are less acuté than in many countries with equal or even higher per capita
incomes.;/

The initial conditions from which Turkey started after World War
I were not faQorable. For example, both in terms of physical infrastruc-

ture and human resources, Egypt was significantly ahead of Turkey at

1/ For an evaluation of Basic Needs in Turkey, see Karaosmanoglu and
Durdag (1977). For an analysis of the distribution of income, see
Dervig and Robinson (1977).



the beginning of the century.lj Particularly in terms of human resources,
all the Southern European countries such as Bulgaria, Greece, Serbia, Croatia,
Spain and fortugal were far ahead of Turkey before and after World War I.
Furthermore, the rate of popuiation groﬁth in Turkey rémained betweeen 2.5
and 3.0 percent throughout the century and, while on a déclining trend,
it is still more than double that in the rest of Southern Eurépe. With a
per capita income of about $1000 in 1977, Turkey remains poorer than most
countries in the semi-industrial catégory.

Growth, while r;pid on average, has not proceeded at a steady
pace. The foundations of Turkish industrialization were laid in the decade
before World War II and, in spite of the world depression, Turkey achieved
substantial growth in the 1930's with important investments in infra-
structure and the creation of State Economic Enterprises that successfully
led to the beginnings of industrial growth. The war and the diversion of
resources and change of priorities it created in spite of Turkey's neutrality
were probably the major causes of the complete economic standstill that
followed in the 1940's.2/

Since 1950, which marks the beginning of regular national
accounting as well as an important political turning point, Turkey seems
to have gone through three rather similar cycles. Each starts with a period

of quite rapid industrial growth and ends with a major foreign-exchange

1/ See C. Issawi (1978).

2/ See Bulutay and others (1975) for estimates of national income in the
1930's and 1940's. See also Herschlag (1968) and Land (1970).



crisis, a large devaluation and a tramsitory slowdown in industrial growth;l/
In Figure 1, two-year moving averages of industrial growth rates
have been plotted against time. The three cycles are quite apparent
from the graph. Each downswing is associated with an acute foreign-exchange
crisis and a major’effective devaluation, close to 100% in 1958, about 507
in 1970 and again about 50% in the period from September 1977 to March 1978.2/
While a clear cyclical pattern emerges from Figure 1, one has
to be careful in interpreting the cycles in too mechanistic a fashion.
Common factoré and éspects exist but one crisis has not been a simple
repetition of its predecessor. Thus, while the 1958-1960 crisis followed
a period of almost hyperinflation and was followed by a period of remark-
able price stability, exactly the opposite is true of ;he 1970 crisis.
It followed a period of relative price stability but was followed by a
period of substantial inflatioﬁ. The impact on export performance has
also varied. ”The 1958 de facto devéluation was not followed by a major
upward sdrge Qf exports. Between 1957/58 and 1961/62, exports increased
by only.23Z iﬁ value. In contrast expogt revenue increased by 1537 between
1969/1970 andfl973/l974.
There was reason for much optimism in the early 1970's. The

foreign-exchange constraint that had plagued the Turkish economy throughout

1/ Economy-wide growth has not always followed the movements of industrial
growth because of the extreme volatility of agricultural growth, heavily
dependent on weather conditionms. ' '

2/ See Krueger (1974) for the computation of changes in effective exchange
rates in 1958 and 1970. Note that by industrial we are here referring
to the non-agricultural sectors including services.
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the 1950's and 1960's had all of a sudden disappeared. For the first
time ever in post-war history, the current account deficit declined to
zero in 1972 and turned into a 484 million dollar surplus in 1973. Foreign
exchange reserves reached 2 billion dollars at the end of 1973, a figure
equal to annual imports of merchandise. The major factor responsible for
this substantial accumulation of reserves was the sudden and massive in-
flow of workers' remittances from Western Europe: while only 141 million
dollars in 1969, remittances were 471 million dollars in 1971 and reached
a peak of 1426 million dollars in 1974. Tourism revenues and manufactured
exports also increased. Total export revenues increased by 157 in 1971, 31%
in 1972 and 497 in 1973. Manufactured exports grew at an annual rate of
407 in the same period. Value-added in industry grew at 10.67Z in the 1970-73
period. Performance in agriculture was mixed, with a 107 decline in 1973
but a 13% growth-rate in 1971. While the wéather'is still a major deter-
minant of agricultural output, increased use of fertilizer and mechanization
proceeded at a very rapid pace in the first half of the seventies and the
average growth rate of agricultural output between 1970 and 1975 was 4.5%.
The situation seemed to point to an increase in the pbssible
trend growth rate of the Turkish economy from about 6.5 percent to about
8.0 percent. In fact, between 1970 and 1976, GDP grew at an annual average.
rate of 7.7 pércent. Ii was even on an acceleratiﬁg trena after 1973,
seemingly in spite of the oil crisis and the world depression that followed.
There was genéral agreement in Turkey that the Fourth Five Year Plan due

to start in 1978 should aim at an annual growth rate of at least 8.0 percent.



This kind of growth rate is perceived to be a necessary minimum for the
absorption of underemployment and for a significant narrowing of the
absolute income gap that separates Turkey from other Southern European
counﬁries, an objective planners hope to achieve by the end of this
century.

With the full emergence of the current foreign exchange crisis,
these goals are seriously called into question. The cumulative current |
account deficit since 1974 has reached 8 billion dollars, with the 1977
deficit alone about 3 billion dollars. While the current foreign-exchange
crisis is similar in many ways to the 1958 crisis, it is probably deeper,
with a much greater percentage resource gap. The debt-service ratio has
climbed from 11.4 percent of exports and workers' remittances in 1976 to
15.6 percent in 1977 and it will be above 20% for the coming years. Payments
for imports have been delayed on a wide scale, foreign exchange reserves
equal only one month's worth of imports, industry is lacking crucial imported
inputs as well as energy and it appears that growth has come to a halt in
the latter half of 1977. |

Predictions and projections for the future vary wideiy. In
the short-run, that is to say in 1978 and 1979, it seems clear that only
a very substantial net new inflow of borrowed funds can allow increased
capacity use and prevent fixed investment from actually declining. Can
a 5 to 6 percent annual growth rate be achieved in 1978-1979? How much
new external finance would appear necessary for the achievement of such a

target? What are Turkey's growth prospects in the longer-run? Can an 8




percent growth rate be achieved over the Fourth Five Year Plan now covering
1979 to 19837 Wﬁat kind of policy package complemented by what amount of
foreign resources could be expected to allow the realization of an 8 per-
cent growth target? What are the implications for the growth of private
consumption and public consumption? What are the implications for em-
ployment and sectoral structure? Is the gxchange-rate of 25 TL to the
dollar afrived at after the March 1978 devaluation a realistic one that
should be preserved in real terms or are further devaluations needed?

These are the basic questions we want to address in the following
sections emphasizing and analyzing the impact of policy. But before
attempting to provide projections for the future and evaluating possible
alternative policy packages, it is necessary to analyze the nature of the
crisis that emerged in-1977. How did Turkey move from a 484 milliop current
account surplus to a 3.2 billion dollar deficit in 4 years? Is the crisis
one that is largely due to factérs endogenous to Turkey's development policies
or can it be explained by exogenous shocks coming from the world economy?
Are present problems the necessary outcome of Turkey's inward-looking
import—-substituting development strategy or would the crisis never have
occurred had it not been for the oil price increase and increased dis-
bursements for military hardware due to the American embargd? Without at
least finding tentative answers to these questions aﬁd assigning approximate
weights to thé‘various factors that led to the 1977 collapse, one cannot
really appraisé future prospects and policy alternatives. Part 3

will therefore attempt to provide a quantitative analysis of the 1977 crisis



with special emphasis on the role of the o0il price increase. Part 4 will
turn to the future and offer an analysis of the impact of alternative
policy packages on overall growth and economy-wide performance in the
Fourth Five Year Plan period. Part 5 will turn to a microeconomic analysis
and will focus on the pattern of sectoral growth and the role of import
substitution and export expansion. Both the macroeconomic analysis in Part 4
and the microeconomic analysis in Part 5 will rely to a large extent,
although not exclusively, on a computable general equilibrium model of the
Turkish economy that allows conditional policy experiments to be conducted
and with which we attempt to quantify the general equilibrium mechanisms
that link trade, growth and employment to policy variables such as the
exchange rate, tariffs, import rationing, export subsidies, taxes and
government expenditure patterns. Part 2 below provides a detailed
description of the most important features of the model. A complete

statement of the model equations is available in Appendix A.



2. Distinctive Features of the TGT Model

2.1 Introduction: General Equilibrium Modelling

This section describes the most importapt features of the
general equilibrium growth model of the Turkish economy on which muéh
of the discussion will'be based. While of an economy-wide nature, it
concentrates on' the industrial sector and on issues of trade and in-
dustrialization. We shall call it the TGT model (Turkey, Growth and Trade).
The model is in the tradition‘sf the non-linear computable
general equilibrium (CGE) models ‘that have been built over éhe past few

years for development planning purposes.l/ The original inspiration for

this class of models can be found in Chenery and Uzawa (1958) and Leif
Johansen'g 1960 study of the Norwegian economy, but computational diffi-
culties prevented, at that time, the full implementation of these ideas.
Since then, computational difficulties have greatly diminished and it has
bé:ome possibie to implement very large and highly nonflinear models.
'Progress, in Ehis field as in others, is not costless. The data re-
quirements of large models characterized by price endogenous feedback
mechanisms are larger than those of simpler linear models and often

the specification is ahead of the data. The availability of Social

Accounting Matrices of the sort recently built by Stone, Pyatt and others

1/ See for instance Dervis (1975), Adelman and Robinson (1978), Taylor
(1978), De Melo (1978) and Ahluwalia, Lysy and Pyatt (1977). '
See also Chenery and Raduchel (1971) who, with a 4-sector illustrative
model, stressed the importance of modelling price~sensitive direct
substitution mechanisms. For an approach based on linearization rather
than explicit solution see Celasun (1975).
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is therefore a development from which CGE modelling can greatly‘benefit.l/

A second area of concerm is the difficulty of keeping track of the wvarious
causal chains implicit in a complex non-linear model. Nevertheless, while
stiil in their first phase of implementation, the recent models that
endogenize prices and incorporate direct substitution constitute a notable
advance in the field of development planning because they make possible
an explicit analysis of pqlicy packages ﬁhat work through the priée mech-
anism. They should therefore, when properly used, allow a much richer
dialogue amoﬁg economic theorists, godel builders and policy makers. It
is in this dialogue that oné should see théir most useful funct;on.

The model of Turkey builds on recent work Qe Have done-and
aspects of it can already be found in De Melo and Dervis (1977), Robimson

and De Melo (1976) and Dervis (1977 a & b). But, particularly in the treat-

ment of trade policy, the specification of adjustﬁeﬁério a fixed exchange
rate, the treatment of exports énd the incorporation of macro-accounts,
the present model provides several new features.

In the next subsection, we describe a number of the distinctive
features of the model. The full set of model equations, both static and

dynamic, is given in an appendix. We do not discuss the solution

1/ See Pyatt and Thorbecke (1976), Stome (1970), and United Natioms (1975).
An aggregate social accouting matrix for the model is presented in
Section 2.6 below.
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algorithm but note only that we are able to solve the rather large non-

1/

linear general equilibrium system quite economically.=

2.2 Import Demands and Relative Prices

Empirically, one of the most unrealistic assumptions of trade
thgory is the treatment of foreign and domestic goods of the same
sectoral classification as identical. The assumption is essentially
harmless when it is used to obtain the many important qualitative results
and theorems of trade theory. But whenlit is incorporated into applied
planning or model-building exercises, it leads to extremely unrealistic
and misleading results. Under such a homogeneity assumption, the
domestic prices of tradables are fully tied to the price of imports and
the structure of pfoduction and consumption in a given country will be
extremely sensitive to slight relative-price variations between foreign
and domestic goods, leading to overestimation of the effects of exchange-
rate policies -as wéll as a tendency to specialize in the production of a

few qommodifies.

An elegant formulation that allows one to keep aggregative
commodity categories across countries, but introduces product differentiation

by countries of origin into the structure of demand for commodities in

any given country, was proposed and implemented in a partial equilibrium

1/ Our solution strategy follows the basic approach described in Adelman

: and Robinson (1978). - We have, however, developed a new algorithm for
solving this type of model that seems more robust and easier to apply
than previous algorithms.
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framework by Armington in 1969.lJ

The crucial assumption is that "mar-
ginal rates of substitution between any two products of the same kind
(i.e., commodity éategory) must be independent of the quantities of the
products of all other kinds."

Within the framework of a single country model, the basic idea
is to define a "composite'" commodity that i1s a C.E.S. aggregation of
commodities produced abroad or imports,.Mi, and commodities produced and

consumed at home, D The aggregation takes the familiar C.E.S. form:

i'
Q = v,[6,MP°1+ Q- 6,)0P117 L0y i=1, . . ., n (1)
i 1711 ¢ i’71 i ?
where Yy 6i and pi‘are the parameters of the C.E.S. function in sector i,
with L . g, defining the elasticity of substitution. M, and D, are

like inputs '"producing' the aggregate output. Their ratio to each other
is sensitive to relative prices and the degree of sensitivity varies with
the elasticity of substitution. Consumers and producers are assumed to
minimize the cost of obtaining the "composite" goods by choosing the cost-

minimizing ratio of imports to domestically produced goods. After solving

1/ See Armington (1969) for a more complete discussion of the assumption
underlying the treatment of product differentiation. Robinson and
De Melo (1976) used the idea in a single country CGE model formulation
and De Melo, Dervis and Robinson (1977) formulated a global trade model
using the same approach. The approach has also been used in a somewhat
different spirit by Pyatt (1978) and in a still different form by Petri _
(1976 ), See De Melo and Robinson (1978) for a partial equilibrium analysis
of the price relations implicit in Armington's formulation.
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the first order conditions, the import demand functions are given by:

P
M, = (13 )°1 (Pfii
1 1

a,.
)1 Di

where PDi = domestic good price and

PMi = jmported good price

Government policy directly affects the domestic price of im-
ported commodities. Adopting the small country assumption, assume fixed -

world prices H?. Denoting ad valorem tariffs by tm, and the exchange

i
rate by ER, the domestic price of imports is given by£

PM, = n‘;(l + tm, )ER =1, . . ., n

Since government policy determines tm, and, depending on the exchange-rate

i
regime, ER, then PMi is fixed. The pr{ces of domestically.produced
commodities (PDi) on the other hand, are free to vary so as to equate the
supply of domeétically produced goods to the demand, which is also
sensitive to the PMi/PDi ratio. Note that in the models followiné the
assumptions of pure trade theory, there is no distinction between the
foreign and‘thg.domestic components with a given sectoral aggregation

and hence PMi=PDi=Hi(1+tmi)ER. This leads to the complete determination
of all prices of tradable commoditieé by the world price and tariff
equations alone, with demand and supply conditions playing no role whatso-

ever in the determination of relative prices of tradable commodities.

The model becomes one in which quantities passively adjust to predetermined
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relative prices. This of course greatly exaggerates the actual control
trade policy has over domestic reiative prices. in the C.E.S. formulation
" adopted here, not only tﬁe prices of non-tradable commodities but also
the prices of domestically produced tradables are free to vary and cannot
be tightly controlled through tariff'policy, although they will of
course be influenced by changes in the prices of imported commodities
caused by tariff changes or exchange-rate adjustment. But the degree of
autonomy of the domestic price system will be much greater and the links
leading from exchange-rate and tariff policy to domestic prices are
weaker and more complex than in standard trade theory. Only if the
elasticities of substitution are very large will tﬁe model behaye like

the pure models of trade theory.

2.3 Fixed Exchange Rates and Quantitative Restrictions

While for some purposes a flexible exchange rate is a desirable
~model specificafion, it is often nécessary to épecify a fixed exchange
rate and allow only discrete, government-determined adjustments to it.
This certainly reflects the realities of the Turkish situatioﬁ.

Model builders have usually dealt with a fixed exchange rate
by dropping the foreign exchange balance equation (i.é., the foreign-
exchange constraint) from the model while retaining the mechanism deter-
mining imports. The balance-of-payments deficit becomes endogenous and
whatever additional foreign borrowing is necessary is assumed to be forth-
coming. If much too high, the borrowing requirement may then be inter-

preted as a signal suggesting the unfeasibility of the proposed growth path.
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Such a treatment of adjﬁstment to a fixed exchange rate has
many undesirable features. It may yileld empirically quite unrealistic
paths and also it is very difficult to evaluate the merits of alternative
policy packages when net foreign capital flows are not held constant
across experiments. To give an example, suppose one wants to compare
the effects of raising income taxes to the effects of raising tariffs
in order to achieve a given increase in government revenue. With a fixed
exchange rate, these two policy changes will generate substantially
different net capital inflows and it will therefore be very difficult
to separate the direct effects of the tax policy changes alone from
the effects of induced changes in capital flows.

In the Turkey model we have taken a different route. Total
imports (valued in dollars) are set equal to total foreign exchange
earﬁings composed of export earnings, factor income from abroad and net
foreign capital flows. Capital flows are exogenously given to the model
and will therefore remain constant across experiments. éiven that total
imports are thus determined by total exports and that world import brices
are fixed, it can no longer be true that imports are also eqﬁal to
"desired" imports as determined by the customs clearance price (c.i.f. +
tariff) and the cosf-minimization procedure outlined above. Something

has to give, and there are essentially two altermatives:

Case a. There is a market for import licenses and/or imports can be

resold. The domestic user price of imports is then bid up over and above
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the customs clearance price until actual imports equal desired imports.
Import users are thus on their demand curves and the premium separating
the market price from the customs clearance price accrues to the
recipients of import licenses. The burden of adjustment thus falls on
the premia which will endogenoﬁsly move so as to equate desired im-
ports to what is made possible by availablé foreign exchange earnings.

The user cost of imports will now be:

PMP, = PM, + PRiIIl;ER

where PRi denotes the preﬁium in sector i. It is PMPi/PDi not PMi/PDi
that wili determine the import ratio and enter the import demand functioms.
If quotas are fixed sector by sector, each individual PRi will have to
move so as to equate sectoral import demands to the quotas. When total
imports are restricted by available foreign exchange earnings, with the
sectoral structure not rigidly fixed by quotas, the average level of

import premia will adjust so as to clear the balance of payments. In

that case, the model behaves as if the exchange rate were flexible but

on the import side only: a systematic bias remains against exports.

Case b. For many producer goods, the sale of licenses or the resale of
the goods themselves may not be possible. A domestic producer may
receive a license to import specific machinery necessary-for the éxpansion
of his production facility and such a license will not be transferable.
Although the scarcity value of the imported ﬁachinery may be much higher,

in this case the user will only pay the c.i.f. + tariff price. Import
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users will be "9ff" their demaﬁd curves in the sense that at pre-
vailing user prices the desired sectoral import ratios are higher than
the actual realized ratios. No explicit import premia appear in the
model, but they are implicit in the profits made by producers. A certain
part of these profits must be viewed as rents generated by import
restrictions and the fixed exchange rate.

The.user cost'of'imports now remains what it was before the

introduction of quantitative restrictioﬁs, namely
M, = (1 + tm,)ER

and desired imports will therefore be:

6i g PDi g
Wy Gt )

But the sum in world prices of desired imports may exceed
total foreign exchange eérnings available to be spent on imports. Letting

RM denote the ratio of actual imports to total desired imports we have:

RM = TIM/INOMD
i1
i
where TIM is total foreign exchange available for imports.

A simple allocation rule to determine actual imports in proportion

to desired imﬁorts 1s to multiply desired imports by RM in each sector:
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In the case of a general foreign exchange shortage, the burden
of adjustment is now on RM which will endogenously move so as to satisfy
the’foreign exchange constraint.

The quantity adjustment mechanism outlined above, although
clearly a stylized and simplified story, closely resembles what actually
took place in Turkey during the last few years. Import.rationing has
been very important and the assumﬁtion that foreign exchange is being
rationed roughly in proportion to the levels of '"desired" imports is an
acceptable representétioh of reality.l/ The remaining question is
whether, in Turkey, the ultimate users of imported commodities pay the
customs clearance pfice or a higher price incorporating an importer's
premium.

It is difficult to give a clear-cut answer: the situation has
varied over time and varies across sectors. A first point to keep in
mind is that finished consumer goods constitute an insignificant pro-
portion of Turkish imports, less than 5% on average in the 1970'3;
Secondly, while in the early 1960's probably more than half of import
licenses were granted to "importers," this proportion has been drématically
reduced in the 1970'3.2/ For quota list items, the share of importers

has steadily declined and was already down to 23%Z in 1970 (see Krueger,

'page 151), with the remainder going directly to "industrialists."

1/ This has also been true during previous foreign exchange shortages.
See for instance the discussion in Krueger (1974), pages 144-171.

2/ '"Importers' are intermediaries and are not the final users of the
imported goods.
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Furthermore, the importance of user-specific quotas and also licenses
tied to use, even for items on the liberalized imports list, greatly
increased du;ing the 1970's. Almost all capital-goods imports and a
great deal of intermediate~goods imports took place linked to user-
specific "encquragement certificates' that grant the user various tax
rebates and i@port duty waivers. It 1s also illegal for industrialists
to resell their imports. | |

Thus it may seem that Turkey fits Case b more closely than
Case a and that it is the direct users of producer goo@s that reap most
of the rents implicit in the restrictive import regime. This conclusion
is probably substantially correct although it should not be overstated:
illegal or semi-legal means of resale exist and for certain intermediate
goods very important trader's premia are being realized.

We have therefore chosen Case b as the basic specificaéion in
the model,‘leaving Case a and possible mixtures as variants to be ex-
plored. It is worth stressing that this way of modelling a fixed-exchange-
rate regime that allows capital flows to remain fixed across expefiments

constitutes an' important improvement over usual practice.

2.4  Price-Level Normalization, Inflation and the Exchange Rate

As a general equilibrium model, the present model only determines
relative prices. The absolute price level must be determined separately
by an additional normalization equation. A wide variety of price normal-

ization equations have been used in planning models. Johansen, in his
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1960 study, fixed the wage of labor and thus expressed all prices in
terms of wages. One could alternatively fix the price of any one
commodity and express all prices in terms of this numeraire.

For a model to be used as a tool of analysis and policy
formulation, it seems best to use a price normalization that provides
a ﬁno inflation" benchmark against which all price changes are relative

price changes. The equétion used here will be of the form:

£P,Q, = PL
PR

where the Qi are weights defining the index PL that one wants to hold
constant. We shall use base year value-added weights. The normalization
equation provides a numeraire and interacts with the real structure of the
model only in the sense that a numeraire does. But it could be used to
become a link between the CGE model and a separate macro-monetary model
that would determine the value of the price index.

Note that it is composite commodity prices that enter the
determination of the price index. Given that the vaiue of the composite
commodity in each sector must equal the sum of the value of imports and

the valﬁe of domestically produced goods, the prices of the composite

commodities are given by:

. Mi/Di]/fi[Mi/Di, 1]

Pi = [PDi + PMi

where M‘i/Di is the ratio of imports to domestic goods.

In the absence of rationing, when cost-minimizing behavior is
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unconstrained, the equation for the price of the composite commodities
simplifies to the cost function that corresponds to the C;E.S; aggregation

function:

I NP - & \O 1-0,,1/1-0
P, Yi{si_imi 1+ (1 - 6% poy o1ty

. . ‘
Since PM, = H?(l + tmi)ER, a devaluation will lead to a general

i

increase in the price of imported commodities. For the price~level

defined in terms of the P,'s to remain constant, a devaluation must be

i
matched by a decline in at least some of the domestic good prices. The

downward preséure on a given PD, will vary directly with (1—61), the

i

initial domestic share parameter and inversely with the substitution

elasticity °i

domestic price system to a devaluation will also depend on the various

in the aggregation function. But the response of the

demand and supply elasticities embodied in the demand sysfem and the
production and‘factor market equations; Some domestic prices may in fact
go up after a devaluation. The story is further complicated when rationing
is constraining the sectoral imp;:rt ratios.

Whafineeds to be emphasized at this point is that by normalizing
around the overall price level, we are simply implying that ghe determination
of the price level is exogenous to the model. If an overall rate of in-
flation of IOZ:is given to a model, an exchange rate adjustment will
not automatically affect this rate. The fact that there must be
certain specific monetary mechanisms at work that lead to the iO percent
inflation is undeniable but they are not explicitly modelled and are

assumed to be separable from the rest of the model. It is of course
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perfectly possible to estimate the effect of exchange-rate changes

or other variables on the price-level and then to incorporate these
estimates into the projections of price-level changes that the general
equilibrium model takes as given. We have not so far, however, at-
tempted to endogenize the price-level explicitly. If is projected
separately and while it affects the model, the feedback from the

model to the projections is kept informal.

2.5. Production and Supply

Production technology 1s given by two-level C.E.S,. producgion
functions in which "capital" is a fixed proportions‘aggregatel/ and
labor 1s itself a C.E.S. aggregate of different sub-categories. Inter-
mediate goods are required according to fixed input-output coefficients.
Sectoral capital stocks are fixed in each period and can onlf-be changed
by. depreciation or investment. Short-run sectoral supply curves are thus

always upward sloping. The short-run supply elasticities will vary

directly with the substitution elasticities specified in the production

functions and will also depend on the way labor markets have been modelled.

Given the use of neoclassical production functions and the
assumption of some substi;utability between domestic and imported inter-

mediate inputs, supply will never be rigidly constrained by an uﬁper

1/ Note that while no substitution is allowed between '"machines' and
"buildings," there is substitution between "foreign" and "domestic"
machines as discussed above in the section on fmports.
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bound on capacity. Provided prices are bid up high enough, a supply
1/

response will always be forthcoming.~ While reasonable for medium-term
and long~term analysis, this treatment of supply does not make it possible
to capture the more short-term effects of specific shortages of inputs
and will tend to overestimate the ability of supply to adjust within
one or two year pe;iods. Given the sudden and severe nature of the
crisis that Turkey is going through, it is necessary to modify the
treatment of supply outlined above for those experiments focusing on
the anatomy of a foreign-exchange crisis. There 1s strong evidence in
Turkey that the recent severe rationing of intermediate imports has
forced many sectors to reduce significantly their degree of capacity
utilization.

Since the model is to be used to explore the impact of import
rationing on the economy, it seems important to capture its impact
on capacity utilization. The way this is done is to assume that the
produétivity parameter in the production function depends on the overall
severity of import rétioning and on the degree of dependence of a given

sector on imported intermediate goods. The function is given by:

om
Ui = (RM)

where U, 1is the utilization rate in sector i,

He

RM is the ratio of total desired to avallable imports discussed
above,

m, 1is the ratio of imported intermediates to total intermediate

1/ of course, for CES production functions, if the elasticity of substitution
is greater than one, the isoquants intersect the axes and there will exist
an extreme wage-rental ratio that will set an upper bound on supply.
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inputs in sector i, and
a 1s a fixed parameter greater than zero.
Note that Ui is applied to the productivity parameter and
hence affects both labor and capital. Also, since O<RM<1l, o>0, and

miZO, then 0<U_<1.

i
Agricultural labor is treated as separate and immobile within

any period, with endogenous rural-urban migration taking place between

periods. Within the urban industrial sector we distinguish between

modern~sector, largely unionized "organized" wage labor and traditional

"unorganized"'labo? (small scale enterprise employees, family workers,

self-employed). Bgt rather than explicitly differentiating firms by

size or type, the two kinds of labor are treated as impérfect substitutes

entering the samevsectsral p;oduction functions. The real wage of

organized labor is exogénously fixed ané only parametrically varied. The

real wage of unorganized labor has been considere&; unless otherwise in-

dicated, as fully flexible. The unorganized sector thus absorbs any

surplus urban labor. Under these conditions'no open unemployment will

normally appear in the model. The "surplus" labor problem wiil be reflected

in low wages of traditional labor and consequent urban poverty rather

than in an open unemployment rate that still does not have much meaning

1/

in the Turkish context.=—

1/ Official census figures report as unemployed only an insignificantly
small proportion of the labor force. On the other hand estimates of
urban underemployment or labor surplus for the mid-1970's varied
between 12% and 157 of the urban labor force. (See S.P.0., Annual
Programs)
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2,6, The Treatment of Exports

Under the small-country assumption, a country's export prices,
H:, are fixed in the world market indepéndently of the quantities exported.
With a constant exchange-rrate and subsidy system, the per unit revenue of

domestic exports would be given by:

e
PEi Hi(l + tei) ER

With PEi > PDi and the assumption of no‘éupply constraints specifically

affecting exports, no domestic sales would take place and whatever is pro-
duced domestiﬁally would be exported. In fact, given the C.E.S. aggregation
function that regulates the share of domestically produced output in total

use of a;xycommodzl_.ty,vDi can never fall to zero and we qould therefore never
have PEi > PDi‘ The constraints implied by the model on the export side could

thus be summarized ‘as follows:

= 0 whenever PEi < PD

i 1

?Ei < PD i

and E

While faithful to the small-country assumption, this treatment of
exports is quite inconsistent with the "view of tﬁe world" implicit in the
specification Ef product differentiation and imperfect substitution on the
import side. 'ane one adopté Armington's assumption that products are
differentiated‘by country of origin, one cannot assume that a world price

exists for the exports originating from an individual country. Rather,

e
the world price of a certain category of products, Hi, is an aggregate

reflecting the C.E.S. aggregation of the various components distinguished by
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country of origin while the world price facing the buyers of our country's

specific product can be writtem as follows:

PW'Ei = PEi/[ER(l + tei)] i=1, . . ., n

with PEi = PDi whenever Ei > 0.

Contrary to the small-countr§ case, the chain of causality is thus
reversed, with domestic prices determining export prices ratﬁer than the
opposite. The quantity of exports demanded will now be a function of the total
level.of world deménd'for Ehé éégfegateAcoﬁmodity in quéétién and the fatibl
of our country's e#port price to the aggregate world price reflecting all
other countries' production costs, trade policies and export prices. We get:

He

.._ .___in =
Ei = EBi (PWEi i i=1, . . ., n
where Eﬁi captures the effect of aggregate world demand and the country's

initial share in it, and niAis the price elasticity of demand for exports.

_ The supply 6fréxpor£§ is equal to total domestic produc;ion ﬁet
of domestic use and will therefore normally rise with increases in PDi‘ Ex-
ports are determined By the interaction of domestic supply and foreign

demand with the foreign demand elasticities and domestic supply elasticities

-

jointly determining the semsitivity of exports to changes in the structure
of relative pricés.

For agriculture, mining and textiles, we have actually retained
the small-country assumption by sﬁecifying that the world price of Turkish
exports is exogenous for these sectors. Wheat, ginned cotton and minerals

dominate exports from these .sectors and it is reasonable to assume that
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Turkey is a price taker on world markets for these commodities. Further-
more, rather than insisting on equality between PDi and PEi’ we allow devia-
tions and the share of domestic production going to exports‘is assumed to
bé é symﬁétriéAlogistié f;ﬁétion‘(wifh IQQéf aéyﬁptéferf zero) of the
ratio of PDi to PEi'

When analyzing trade policy, the most important effect of having
largely abandoned the small-country assumption on the export side, is, of
course, the now endogenous nature of the terms-of-trade. A devaluation
will worsen the terms of trade and, apart from its more indirect effects,
will lead to a terms-of-trade induced reduction in real income. Note
however that the small country assumption has pnly been dropped on the

export side: import supply remains completely elastic at given world

prices, a quife realistic assumption.

2.7, Macroeconomic Aspects and the Flow-of-Funds

The TGT model is a trade and growth modellof primarily micro-
economic nature. However,‘all compuéable general equilibrium models, by
theif very nature, must provide a complete specification of the circular
flow in the e@onomy. Table 1 presenté a social accounting matrix (SAM)
which summarizes the aggregate flow—éf-funds in the system and which

| 1/

captures the important linkages in the model economy.= It presents a

summary picture of the model whose equations are presented in Appendix A,

1/ For a discussion of the conventions of social accounting, see Pyatt
and Thorbecke (1976).
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The SA¥ distinguishes between "activities" and "commodities."
In the model, "activities" are identical to "sectors" in an input-output
table and produce domestic goods. These goods afe either exported or
combined with imports to produce composite 'commodities" (as discussed
above). The "activities" purchase inputs (intermediate goods, labor and
capital) and also pay indirect taxes. Factor income is distributed to
two of the "institutions': 1labor households and enterprises. Enterprise
income is in turn either retained, distributed to "capitalist" households,

or paid to the govermment in direct taxes.

Columns 1 and 2 of the SAM summarize the factor and product
markets in the model economy. Row and column 10 summarize intermational
trade. The rest of the matrix summarizes the distribution of income and
its allocation. The capital account, in particular, summarizes the deter-
mination of aggregate saving and investment and involves a number of macro-
economic issues that must be discussed in some detail.

The model is gssentially savings driven, with the savings
propensities of the different institutions determining the pace of capital
accumulation. Table 2 presents the capital accounts in more detail,
distinguishing among different types of financial flows. The two kinds of
households have been aggregated and a new institution, the "financial
system," has been included to collect savings and distribute them to
enterprises to purchase investment goods. The financial system has no
independent existence in éhe model economy —— it is merely a conduit and

does not appear explicitly in the model equatiouns.



Table 2.1

Aggregated Social Accounting Matrix

Expendi- 1 2 3 4 5 6 7 8 9 10
Activities Commo-~- Factors: Institutions: Capital Rest of
Receipts 'Q}t1e§ . Labor Capital VLbr.‘Hsyld. Cp;. H;hld. Enterprises| Govt: Account the tbrld
1  Activities Domestic. Exports
commodity
supplies
2 Commodities Interme- - Consump-' Consump- Consump- Invest-
diate tion tion tion ment
inputs
Factors:
3 Labor Wages
T E Capital Capital
rentals
Institutions:
5 Labor hshlds. Labor Transfers Worker's
income remittan-
) ces
6 Capitalist: Distributed} Transfers Short—
households income term capi
tal inflay
7 Enterprises Capital )
. income
'8 Government Indirect Tariffs 4 Direct Direct Direct Seigno- Long-
taxes taxes taxes taxes rage term capi
tal infla
9 Capital Saving Saving Retained Saving ! Reserve
account earnings accumula-
tion
10 Rest of the Imports
world
Total Expen- Total Commodity Factor Factor Hshld. Hshld Enterprise Govt., Total Imports
ditures costs supplies income income income income income Expendi- invest-
ture ment

- 6Z—
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Capital Accounts

enditures Financial Rest of
Receipts Households Enterprises Government System Economy
Households Seignorage Disposable
transfer income 2
Enterprises Total Retained /
investment earningsh
Government Seignorage Net govt.
revenue £
Financial system | Voluntary Retained Government Reserve
: saving earnings invegstment accumulation
Rest of economy Private Total Government Reserve
consumption consumption accumulation

investment

Notes:

a/ Llabor income + distributed profits + government transfers + workers' remittances +
short-term foreign capital inflow - direct taxes

b/ Undistributed capital income (net of indirect taxes)

¢/ Direct taxes + indirect taxes + long-term foreign capital inflow - transfers
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Households receive their disposable income and are assumed
first to set som; of it aside as '"idle balances" or "forced saving.'" This
forced saving is assumed to arise from money creation by the government
which thus receives the proceeds as '"seignorage.'" Households are then
assumed to apply fixed "voluntary" savingsAfates to their remaining income,
to deposit the saving in the financial system, and to spend the rest on
consumption goods.

The government is treated as a distinct entity. Line 8 of Table 1
gives its revenue sources and column 8 its expenditure categories.

The goﬁe;ﬁmenfféé;£é; reéei;;s”alihéaxes (direct and indirect), long-term
foreign capitél inflow and a share of the séiéﬁorage arising from new

money creation. Tax income 1is determined by applying fixed rates tp the
appropriate mﬁgnitudes. Long-term foreign capital inflow is set exogenously.
Seignorage income may be determined endogenously and depends on how
government consumption and savings behavior is specified.

The specification of government expenditure behavior represents
the crucial point where various different types of "closure" ruleé are
imposed on the model economy. We have included different altermatives that
can be usgg, with different implications for the macroecomomic behavior of
the model. The first alternative is very simple. Government simply divides
its income between saving and consumption by applying a fixed saving rate,
just as do labor and capitalist households.

There are a number of possible variants sn the first alternative.

Instead of specifying a government savings rate, one can specify the level
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of real or nominal government savings exogenously. In this case, government
consumption is determined residually as government income minus savings.

Another pair of variants would be instead to specify the real or nominal

levei of government consumption exogenously and to determine gerrnment in-
vestment residually. In all these variants, new money creation -- seignorage --
is either zero or specified exogenously.

The second alternative is to specify the level of government
investment and consumption spending exogeqously. Again, there are possible
variants depending on whether government spending is specified
in either real or nominal terms. The problems with this alternative
is that some other element in the flow of funds must now adjust
endoéenouély>iﬁ order to balanceat£;m;;;ounts. There are a number of different
ways to achieve the necessary balance. For example, one might simply adjust
all tax rates, or some subset of them, so that govermment revenue equalled
the exogenously specified.expenditure. In the Turkey model, a different
approach is takep that incorpérates a very simple monetary story and allows
the possibility of incorporating the rate of inflation endogenously into
tﬁe model.

The assumption made 1s that the govermment simply creates the new
money necessary to finance its target expenditures. The proceeds from the
creation of new money -- seignorage -- are assumed to be}shared between
government and capitalists in fixed proportions. This view of how seignorage
is shared is very simplistic and really conceals a host of issues in monetary
theory. In this model, one might assume that some Schumpeterian process is

going on such that the economy will validate the expenditure decisions of
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government and capitalists and that this process is summarized by the simple
division of the seignorage between government and capitalists.

For the flow of funds to balance, the nominal value of forced
savings by households must exactly equal the nominal value of séignorage given
to capitalist households and to government. Furthermore, under the second
alternative, the value of seignorage accruing to the government is determined
endogenously so that government resourcgs'exactly equal expenditures (whose
value was set exogenously). The idle baiances hel& by households are forced
savings that they are required to hold. In-a.more-complete model in which
the rate of inflation depends, in turn, on new money creation, these forced

savings can be seen as reflecting the incidence of inflationary finance on the

different institutions in the economy. The division of the holding of idle
balances betwéen the two kinds of households is by fixed pfoportions 6r, in
a different variant, in proportion to their shares in aggregate disposable
income.

The seignorage'account can be seen as a kind of transfer mechanism
whereby funds‘are transferred from some institutions to other institutions.
It is a reasonable fable to identify the transfer with a simple monetary
mechanism, but one must be eareful not to read too much into the fable. It
is certainly not anything approaching an adequate behavioral specification.
For exampie, tnere 18 no consideration of the portfolio situation of the
different institutions, nor are there any ekplicit paper assets being intro-
duced. Iﬁdeed, we do not even choose to keep track of the stock of idle
balances accumulated dynamically by the different institutions since they

have no effect whatsoever on behavior in the model. Instead, the specification
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should be seen as perhaps the simplest possible way to introduce the important
fact that in Turkey govermment deficits are largely financed by monéy creation
into the model without adding institutions such as banks or financial inter-
mediaries and without having to build an elaborate model of the financial
sector.

It is important to emphasize that while a flow-of-funds specification
has been added to the microeconomic core of the model and while we attempt
to capture the effects of money creation on government resources and aggregate

investment, we have not attempted so far to endogenize the inflation rate.

The price level as such will simply be projected separately although this
projection can be linked to the variables appearing in the model.

In both Tables 1 and 2, it is convenient to distinguish "enterprises"
and to treat their accounts separately since corporations are behaviorally
distinct and.important entities. In the model, howeQer, they do not have
any separaté behavioral rules and serve only as a conduit liﬁking the factor
and activity accounts with the household and goverament accounts. In the
equations presented in the appendix, the enterprise accounts are aggregated
with those of "capitalist households" into a single conglomerate institutiom.
Thus, for example, the savings of "capitalist households' include retained

earnings of enterprises.

2%78, Dynamic Linkages

The overall dynamic model is partitioned into a static within-
period general equilibrium model and a separate between-period model which

provides the necessary intertemporal linkages. In general, the role of
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the intertemporal model is to update all the exogenous variables entering
the static model which will then be solved for the next period. In turn,
when various variobles are updated for the following period, the inter-
temporal model will take past solutious of the static model as given.
Most.of the variables to be updated are projected using simple
time trends, growth rates, exogenous projections, or accounting. The
variables relating to the sectoral allocatiou of investment and to rural-
urban labor supplies are behaviorally more interesting and important since
they determine the basic structure of the supply of factors in the next
period.
Theoretically, probably the most satisfying way to model the
sectoral allocation of investment would be to specify both the supply of
and demand for investable funds. Unfortunately, given rhe data, it would be
impossible to:implement a complete model of the loanable funds market in
Turkey. Instoad, we have chosen a much simpler approach in which we assume
that there is a "normal" or historical set of sectoral allocation shares
which are modified over time as a function of the relative profitability
of different sectors. The normal shares are given by the last period's
sectoral shares in the aggregate capital stock.l/
The simple investment model has been formulated in a lagged

version as part of the intertemporal model. However, once we give up'the

1/ This approach to determining investment allocation is identical to that
used by De Melo and Dervis (1977) except that they defined '"normal' in-
vestment shares as equalling sectoral shares in total profits rather than
in total capital stock. Using capital stock shares fits the Turkish
higtorical data much better.
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notion of an intertemporally efficient investment allocation procedure --

some kind of intertemporal titounnement process -- we could in fact in-
corporate the determination of investment in the within-period model.
Simply use current instead of past profit rates and include the equation

in the within-period model. On the assumption that there are n§ serious
oscillétions in the underlying technological and taste parameters, not much
should change. Experiments: with the model indicate that it makes little
difference empirically which approach 15 used.

The rural-urban migration model treats migration as being a function

of the differential between the rural and urban wages. Migrants are
assumed to be attracted by the average urban wage compared to the rural
wage. Total rural and urban labor are assumed to have exogenously

specified natural rates of growth. The migration equations are given by:

we A

MIGt = e[w - 1]Lt
1

we =2(WL +w.L..)/LY
2724 T "3¥34

i

where Wl is the rural wage,

is agricultural labor,

L is urban labor,

Wz Ais the wage of organized urban labor (LZi)’

W3 is the wage of unorganized urban labor (L3i>’ and

£ is the migration respomse parameter.
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The average wage W° can be interpre;ed as the

expected wage a new migrant would receive if his probability of employment
in the organized and unorganized labor markets were equal to their shares
in the totél urban labor force. It is also consistent with the way Harris
and Todaro (1970) define the expected urban wage since we assumé that any
excess supply of labor to the organized market (where the wage is fixed)
is simply absorbed into thelunorganized market. There are, of course, a
number of altermative ways to define thglprobabilities of entering the
organized or gnorganized.markets, but this approach is both reasonable in

the Turkish context and empirically implementable.l/

This concludes the description of the distinctive features of
the TGT model. A full statement of the equations is available‘in
Appendix A. The model has been applied to analyze the actual
developments in the Turkish economy and to providé policy conditional
projections for the mgdium—term future. Part 3 below turns to -a model-
based discussion of the makings of the 1977 crisis. Parts 4 and 5 go on to
evaluate future prospects and analyze the impact of alternative policy

packages.

1/ See Mundlak (1976) for an empirical éﬁalysis.'
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3. The Origins of a Crisis: An Analysis of the Turkish EconomyAffom 1973 to 1977

3.1 Introduction

The 1977 crisis, like its predecessors in 1958 and 1970,
appears primarily as a foreign exchange crisis. By the end of 1977
Turkey, with an import bill of 5.8 gillion dollars, had only 1.7
billion dollars of exports. Workers' remittances provided another billion
dollars, leaving a huge 3 billion dollar gap to be financed. The gap,
which had been of similar‘size in 1976, was financed by massive short-term
external borrowing and a complete running down of foreign exchange re-
serves. By the end of 1977, the situation had become one of acute crisis,
with foreign lenders declining to make furtheriloans, commercial arrears
close to 2 billion dollars, and the economy unable to cohtinue to grow
without imports that could no longer be finance&.

After the crisis had reached these alarming proportions, a new
government under Prime Minister Ecevit was formed in January 1978,
The Ecevit government has embarked on a new program of readjustment and
stabilization that will have a large impact on Turkey's econﬁmic
performance in the next few years. The beginning of the Fourth Five
Year Plan has been delayed a year, until 1979, when it is hoped that the
worst part of the crisis will have been overcome.:

In this section we will anélyze the determinants of the 1977
crisis and its immediate impact. Part 4 will turn to prospects for

the future, focusing on the Fourth Five Year Plan period from 1979 to 1983.
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3.2 Summary of Recent Events and Policy Reactions

The period from 1970 to 1977 marks the third cycle in Turkey's
post-war path of industrialization (see Figure 1, page 4). We shall briefly
describe events in this period that started with the 1970 devaluation and
led to the present crisis.

The latter half of the 1960's was characterized by severe
foreign exchange shortages and consequently increasingly severe import
rationing. While growth performance particularly in the industrial sector
was impreésive, exports virtually stagnated. Between 1960/61 and 1969/70,
exports increased at an annual rate of only 5l9 percent in current dollar
value which reflects near stagnation in real terms. Over the same period
imports could bniy grow by 6.7 percent in current dollar value or about
3 percent in real terms compared to an average annual growth of re;l
GDP above 6 percent and an annual industrial growth rate of about 10 percent.

Whilé foreign exchange shortages were chronic and net incegtives
had drifted more and more against exports, the situation in 1970 was
far less serioﬁs than it had been in 1958. The main reason was probably
a still small but significant flow of workers' remittances, averaging
about 100 million dollars a yvear since 1965, which compensated for about
40% of the trade deficit. Import substitution was also proceeding relatively
successfully, particularly in transport equipment and machinery, and the

foreign exchange situation was not really deteriorating rapidly. The

timing of the devaluation that occurred in August of 1970 must be explained
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as much by political as by purely economic factors. To quote Anne Krueger,
"the fact that a foreign exchange shortage had continued for so long
meant that it could continue longer."l/

It is quite possible that it was the dismal performance of
exports in general and of manufactured exports in particular that con-
stituted the single most important factor leadihg to the 1970 devaluation.
At the State Planning Organization in particular, the failure of any
manufactured exports to materialize was pgrceived as a serious bottleneck
to further growth.and as an indication that Turkey's industrial development
was lacking an important dimension. In fact, when the decision to devalue
was made in 1970, it was accompanied by a significant increase in the
average value of subsidies to manufactured exports, a fact indicating
tha; the need to start exporting manufactured products was strongly felt'
by policy makers. The 1970 policy adjustment was a substantial one, in-
‘creasing the effective exchange rate for imports by about 50%, for tra-
ditional agricultural exports by 28% (tobacco, hazelnuts, dried fruits,
raw cotton) and for manufactured exports by 57%.2/

The devaluation was followed by three years of extremely rapid
increase in foreign exchange receipts which made possiblé‘not only an

unprecedented increase in imports but also an even more dramatic ac-

cumulation of foreign exchange reserves.

1/ See Krueger (1974), page 312.

2/ See Krueger (1974).
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| Exports, in sharp contrast to what had happened after 1958,
responded vigorously to the i970 exchange rate adjustment. Their total
value increased from 537 million dollars in 1969 to 588 million in 1970,

677 in 1971, 885 in 1972 and 1317 million dollars in 1973. This
\ represents an annual average growth of 25 percent. Turkish exports had
been close to 300 million dollars in 1950 and 1951. Thus in the two decades

from 1950 to 1969, total export value failed to double, increasing by only

80% over 19 years, a growth of only 3 percent per annum. In contrast
the near tripling of exports earnings between 1969 and 1973 coﬁstituted
an unprecedented achievement.

Thg overwhelming source of export expansion in the early 1970's
was in the food processing and textile sectors. Exports of processed
foed products increased from 200 millionAdollars in 1969 to 390 million
dollars in 1973. Exports of textiles including ginned cotton increased.
from 127 to j91 in the same period. But what is equally significant is
that from a base close to zero, significant exports appeared in the following
categories of manufactured ﬁrodutts: clothing, footwear, inorganic
chemicals, cement, glass and glassware and metal products.

Thﬁs the 1970-73 period can be taken as an indication that the
potential fo# export expansion in a wide range of manufactured products
exists in Turkey provided the structure of incentives is conducive to such
an expansion‘and provided foreign market conditions are appropriate.
Unfortunately neither the structure of incentives nor foreign market con-

ditions remained conducive to export expansion for more than a few years.
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In addition to increased exports, Turkey aquired foreign exchange
from workers' remittances which increased from 141 million dollars in 1969
to 273 in 1970, 471 in 1971, 740 in 1972, and 1183 in 1973. This represents
an annual average growth rate of 70 percent. By 1973, the flow of remittances
was financing half of imports. The increase of remittances'was oﬁly
partly a reaction to devaluation. Between 1969 and 1973, tﬁe number of
workers abroad itself grew at an average annual rate of about 35 percent.
On the rough assumption that remittances are proportional to total
income earned abroad and noting that nominal income per worker measured in
dollars grew at an annual rate of at least 10 percent one would est;mate
>a 50 percent annual growth rate. To this was added the redirection into
.official channels that no doubt followed the devaluation as well as some
repatriation of accumuiéted savings that constituted a direct response
to the exchange rate adjustment. The great surge in remittances w;s

iramatic and largely unexpected.l/

Inflation was mode;ate in the 1960's, accelerating sémewhat towards
the end of the decade, but averaging only about 5 percent per annum from
1960 to 1970. The situation changed sharply after 1970. 'The wholesale
price index rose by 16 percent in 1971, 18 percent in 1972 and 20.5 percent
in 1973, making for an average inflation rate of 18.2 percent per year in
the 1970-1973 period. During the same period worldwide inflation, expressed

in dollars, also increased substantially but did not average more than

1/ The Third Five Year Plan prepared in 1972 underestimated remittances
in 1973 and 1974, projecting them at onme third of their actual value.
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10 percent per year.-];/ Relative incentives had thus significantly drifted

against exports by 1973 and the price deflated exchange rate had been
revalued by about 30 percent.gj

Between 1973 and 1976, the annual spread between Turkey's
domestic inflation rate and worldwide inflation remained between 8 and
10 percentage points. Turkey did start a series of minor exchange‘rate ad-
justments in this period, devaluing the Turkish Lira against the dollar
by an average of 5 percentage points a year, which did not fully compensate
for the inflation differential. The upward drift in the price-deflated
exchange rate thus continued, slowly but steadily, and by the end of 1976
the real exchange rate was therefore again close to what it had been before
the 1970 devaluation.

Since 1974, export fevenues have grown only very slowly gnd
erratically, officially recorded workers' remiftances have declined by
about 40%,4while imports almost tripled between 1973 and 1977. Figure

2 illustrates these divergent trends.

1/ See "Historical Rates of Change in US$ GDP Deflators: 1961-1975,"
World Bank, Economic Apalysis and Projections:Department, February 1978.

2/ The Turkish Lira was actualiy formally revalued by 6 percent against
the dollar between 1970 and 1973.



Figure 2: Exports, Imports and -Workers' Remittances: 1970-1977

Billion Dolllars

|- Tmports.

_{717..

//
Ldg
i T~ i Ex 3
, . . . , . - o~ : =k - — | EXports,
/4 T~ T~ Work_efs' RgmittTnc
//
/?
7 /
—2 /| - e
ol // _ , . pdinn . J i
,// ‘/’ R <_\' 7 -xpor‘tvs ‘
9// ;”."'~-.‘h.—~r/’ |
/ » —
/./ P
1 /;'/ ./’
55/ o"‘ - |
an— 5"."
et o




- 45 -

As can be observed from Figuré 2, exports and imports were
growing at aboug the same rate between 1970 and 1973 while workgrs' re~-
mittances grew somewhat more rapidly with the sum of exports and remittances
" actually oﬁertaking the value of imports iﬁ 1972 and producing a sizeable
current accounL sﬁrplus in 1973. Imports jumped from 2.1 billion dollars
in 1973 to 3.8 billion in 1974, growing by 80% in one year. The foreign
exchange gap created by this sharp increase in imports in 1974 was
still however moderate, consisting of 819 million dollars or about 2.8
percent of GDP. It is in 1975 that the danger of a major foreign ex-
change crisisl£ecame apparent. ‘In that year, both exports and remittances
declined whilé imports continued to grow rapidly, increasing by 25% over
1974, The foreign exchange gap (imports - exports - remittances) reached
2 billion dollars or about 5.4 percent of GDP.

It is thus quite clear that the crisis was already apparent in
1975 and that:ﬁhe level and growth rate of imports experienced in 1974
and 1975 were ﬁnconsistent with the amount of export earnings and rémittances
that materiali?ed. TheAéituation did not improve in 1976 or L977. On the
contrary, in 1977 the foreign exchange gap reached 3 billion doilars
which at the Mﬁrch 1978 exchange rate of .25 TL to the dollar constituted
about 9 percen? of GDP.

The Lap was temporarily closed by massive international borrowing
and the funniné down bf the substantial foreign exchange reserves that héd

accumulated in 1972 and 1973. ‘But by the end of 1977, there were no more
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reserves to be run down and Turkey's borrowing capacity had reached its

limits. The situation was no longer tenable and a major readjustment

had become inevitable.

While the upward drift in the price deflated exchange rate and
the anti-export biased shift in incentives resulting from Turkey's high
inflation rate constitute one major element explaining the foreign exchange
crisis, there have been other important developments. A significant part
of the 1974 upward jump in imports that is apparent in Figure 2 can be
attributed to the oil price increase. Turkey imported about 70 percent
of its oil needs during the 1974-1977 period and there is no doubt thaf
the_ o?Ll price rise has had a major adverse impact on the Saiance of payments
~and the economy. In fact the.Turkish government tried to insulate the domestic
economy from the effects of the oil price increase by setting up a special
fund to subsidize the price of gasoline in the domestic market. While this
probably helped keep up real wages and profits domestically, at least for an
interim period, it probably heightened the impact of the oil crisis on the bal-

ance of payments since it weakened any possible substitution effect against

oil-intensive activities. By 1977, oil imports were almost equal in value
to total merchandise exports! But how important has the oil price increase
really been in explaining the present crisis? Has it been the major cause
of the great widening in the foreign exchange gap?

Another development in the middle 1970's that has been suggestea

as one of the contributing causes of the current crisis is the major invest-
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ment program undertaken by the government. The aggregate investment rate
(as a proportion of GDP) increased steadily during the period, from about
18 percent to 24 percent. Since investment is relatively import-intensive,
this increase has led to additional strain on the balance of payments.

It is important to attempt to explore the relative importance of
the different shocks that the Turkish economy has undergone in recent years
in order to understand the nature of the present crisis and to evaluate
future policy‘ghoices. We have used the TGT model to explore quantitatively
the relative impact of the different factérs by means of'a ﬁumber of counter-
factual or "asLif" experimenﬁs. These ekperiments are described below.

‘We first consider the impact of events on the equilibrium exchange rate

and then discuss their impact on the general performance of the economy.

3.3 Exchange Rate Drift and Structural Imbalances: Decomposing the Change

in the Equilibrium Exchange Rate

Thesmajor question to be explored in this section is what would
have happened if Turkey had pursued a flexible exchange rate policy during
the 1973-77 period. Would the "equilibfium" or "shadow"’exchange rate
have had to depreciate at only a rate equal to the difference in inflation
rates between rurkey and its trading partners? How did the oil price
rise.affect the equilibrium exchange rate? How different would economic

performance have been?

Instead of assuming that import rationing is the mechanism by
which- the balance of payments is equilibrated, one can run the TGT model

with a flexible rather than fixed exchange rate. The exchange rate ad-
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Justs in each year so that totalldemand for foreign exchangé equals the
total supply. However, the "equilibrium" exchange rate determinéd by equating
the annual demand and supply flows of foreign exchange will be sensitive

to the exogenous flows of foreign capital and reserve accumulation. For
example, in 1976 and 1977, Turkey borrowed massive amounts of foreign ex-
change which are given in the basic run but which in no way reflect some
"normal" or "equilibrium" amount of borrowing. The result in the basic run
is that there is little import rationiné’until 1977. Running the model
with a flexible exchange rate but assuming the same massive borrowing |

as in the basic run yields a market-clearing exchange rate in 1977 about

6-7 perceﬁt higher than:-the fixed rate of 18.2 in the rationing-constrained

basic run..

To compﬁte an "equilibrium" exchange rate, one thus has to
assume an amount of borrowing and a level of reserves that can be sus-
tained over time. It is not obvious what such a "normal" or "sustainable"
level of reserves and borrowing would have been, but one can make certain
rough assumptions. Regarding the stock of reserves, it is reasonable to
assumé that it should equal about 307 of annual imports.l/ At the end
of 1972, fhrkey's foreign exéhange reserves stood at 1.2 billion dollars
compared to an impﬁrt b1ill in 1972 of 1.6 billion dollars. The stock of

reserves was already too high. But another 700 million were allowed

1/ 1In 1973 this ratio has been 35, for Greece, 31% for Yugoslavia, 697% for
Spain, 61Z for Germany, 23% for India and 507% for Mexico.
Source: IMF International Financial Statistics.
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to accumulate during 1973 leading, at the end of 1973, to one of the
highest reserves-to-imports ratios in the world. Thereafter, starting in
1974, Turkey started running down its reserves, arriving in 1977 at a

reserves—to—-imports ratio below 10%.

Fot;the equilibrium exchange rate experiments, we assume that
instead of first accumulating and then decumulating reserves, Turkey keeps
its 1972 stock of 1.2 billion unﬁil the end of 1975. By that time, the
reserve-to-imﬁorts ratio reaches 307 ;ﬂd, to preserve thét ratio, reserves
have to be slowly accumulated from 1976 onwards. |

With respect to bdrrowing, it is more difficult to define a normal
level., 1In Tufkey's case, 1t 1is possible to argue that until 1975, the
toéal amount 6f debt and the levels of annual Eorrowing were too low
rather than too large given Turkey's size and total foreign exchange
earnings. But the situation Qas reversed quite dramatically in 1976 and
1977, with massive borrowing leading to a debt/GDP ratio close to 40%
by the springiof 1978. Taking the 1973-1977 period as a whole, Turkey
borrowed at.lévels that coqld not be sustained over time given the trend
incrgase in ekports and the flow of workers' remittances. To compute an
"equilih;ium":éxchange rate, we thereforg assume that a "normal'' level
of borrowing would have implied a total cumulative net flow of 3.5 billion
dollars instead of the 5.5 billion that were actually realized. Starting
from 500 millibn dollars in 1973, the net foreign capital inflow is

assumed to grow at 177 annually (about 7.0 percent in constant dollars)
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reaching 940 million dollars in 1977 and summing to a total cumulative
flow of 3.5 billion dollars. Table 3.1 compares capital inflow and
reserve decumulation in the basic run, which reflects the actual events

over the 1973-1977 period, with the figures assumed for the experiments.

Table 3.1

Flexible Exchange Rate Experiments:
Reserve Decumulation and Net Capital Inflow

1973 1974 1975 1976 1977  Cumulative

Basic Run
Reserve decumulation| -716 433 222 262 550 1,251
Net capital inflow 222 129} 1,011 1,740} 2,385 5,493
Sum -488 562 1,733} 2,002} 2,935 | 6,744

All Experiments

Reserve decumulation 0 0 0 =200 -250 =450
Net capital inflow 500 585 685 800 940 3,510
Sum 500 585 685 600 690 3,060

Units: million dollars

Once the path of what is considered to be an equilibrium level
of reserves and foreign borrowing is specified, it is possible to use the
flexible exchange rate version of the TGT model to explore the values that
the market-clearing or "equilibrium" exchange rate would have taken if it

had been allowed to move to equilibrate the supply of and demand for
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foreign exchange. We are not here referring to a shadow rate in the sense
of a free trade exchange rate, but to the rate that would have been an
equilibrium rate given Turkey's structure of tariffs and in the absence
of quantity rationing.

In the basic run, which is used as a reference point for compari-
sons, the exchange rate is fixed at the official parity levels in each .
year, as are also the levels of capital inflow, remittances, and reserve
decumulafion. The intent of the basic run is to approximate as closely
as possible the actual path the economy followed in the 1973-77 period.
All the flexible-exchange-rate experiments were conducted with the assump-
tions about normal levels of foreign borrowing and reserve decumulation
discussed above. In the first experiment (A-1l), there are no other
changes. It thus provides a reference path of equilibrium exchange
rates given the shocks that the economy actually underwent, but assuming
a flexible exchange-rate policy and more normal capital and reserve
behavior. The equilibrium exchange rates in each year from the experiment

are compared with the actual rates in Table 3.2.

Table 3.2

Experiment A-1: Equilibrium Exchange Rates, 1973-77

Experiment A-1l: Basic run:
equilibrium rates | official parity

1973 10.4 14.0
1974 14.7 13.5
1975 17.8 ' 14.5
1976 20,3 16.0

1977 28.2 18.2
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According to the TGT model the equilibrium exchange rate was
10.4 in 1973, substantially lower than the official parity of 14 TL
to the dollar. Thus, in terms of flow-equilibrium conditions, Turkey
seems to have had a significantly undervalued exchange rate in 1973,
While this may, at first, seem surprising, one should remember that
Turkey accumulated 1.5 billion dollars of reserves between 1971 and
1973. The reserves to imports ratio rose to above 1007%, far in excess
of what can be considered normal or required. Furthermore, net
borrowing in that period was minimal. The explanation for this dramatic

“reversal of the chronic foreign exchange shortage that had characterized
the post-war period is primarily to be found in the massive increase of
workers' remittances. To this must be added the very good export
performance in the early 1970's.

However, the situation did not last. Starting in 1974, the
downward trend in the equilibrium value of the Turkish Lira is very steep
and the degree of overvaluation steadily increased. Note that the single
biggest percentage change occurred between 1973 and 1974, reflecting the
impact of the oil price increase. By 1977, the TGT model results indicated
that the Turkish Lira was overvalued by more than SO%.

| In experiments A-2 through A-5, we progressively add the major
causal factors discussed above in order to explore their separate contri-
butions to the decline of the equilibrium exchange rate. Table 3.3 gives
a summary description of the experiments and the equilibrium exchange rate
in 1977. Experiment A-2 is the same as A-1 except that the domestic

inflation rate is set equal to the world inflation rate throughout the
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period. This experiment thus isolates the effect of differential
inflation rates in explaining the depreciation of the equilibrium
exchange rate. The third experiment (A—3)'is the same as A-2 except
that there is no special rise in the world price of oil, These experi-
ments are designed to isolate the most important factors affecting the
equilibrium exchange rate discussed in the previéus section.

Two additional experiments were run to expiore the role of
other factors.‘ Experiment A-4 is the same as A-3 except that the invest-
ment rate is held roughly constant throughout the period at about the 1973
level of 18 pekcent of GDP. Experiment A-5 is the same as A-4 except
that remittances continue to grow instead of stagnating after 1974,

Their growth rate is assumed equal in real terms.to the economy-wide

growth rate.

Table 3.3

Flexible Exchange Rate Experiments:
Summary Description and 1977 Equilibrium Exchange Rate

Exchange

rate: 1977 ! Experiment C Description

18.2 1 Basic Run Fixed exchange rate, historical run

28.2 ' A-1 Basic run + flexible exchange rate
+ moderate borrowing

20.6 A-2 A-1 + moderate inflation

18.3 : A-3 A-2 + no oil price increase

17.3 A-4 A-3 + no investment rate increase

14.0 _ A-5 A-4 + higher remittances
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The experiments described above enable us to decompose the
change in the equilibrium exchange rate that occurred between 1973 and
1977. The diagram below plots the equilibrium exchange rates in 1977
for experiments A-1l, A-2, and A-3 along a line whose origin is the
equilibrium rate in 1973. The change in ekcﬁange rate between adjacen£
points is attributable to the single effect which is different between

the corresponding experiments.

10.4 18.3 20.6 28.2

-t

-

¢ Other P2 0il aa Differential 3

factors price inflation

Reading from right to left, the devaluation due to:

differential inflation = 28.2/20.6 = 1.369
0oil price rise = 20.6/18.3 = 1.126
other factors = 18.3/10.4 = 1.760
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Or, to express the relationship another way, the equilibrium exchange

‘rate in 1977 is given by the expression:

ER1977 = (1.369) - (1.126) - (1.760) = 2.712 - ER1973

The percent change in the exchange rate is given by taking the logarithm

of both sides‘of this expression and subtracting the log of ER1973 from
both sides. The shares of ﬁhe logarithms of the three terms in parentheses
as a percent df the logarithm of their product (log of 2.712) provides

a decompositicn of their relative shareé of the total change in the
equilibrium exchange rate. Thus, the shares of the three effects in the

total change in the equilibrium exchange rate are:

differential inflation: 32%

011 price rise : 12%
other factors ' : 56%
total : 100%

This decomposition indicates that differential inflation was more important
than the oil price rise in determining the change in the underlying value

of the equiliprium exchange rate. The oil'price rise in itself led to a

20 percent de?reciation of the equilibrium rate while differential inflation
caused mofe than a 50 percent decline. The residual in this decomposition
is the changewin the equilibrium exchénge rate due to all causes other than
the oil price:increase and the differential inflation rate. It includes
some of the iﬁdirect effects of the oil crisis sucﬁ as changes in world
market demand for Turkish exports, particularly textiles as well as lower
workers remittances, both in part, but not wholly, due to the deflationary

impact of the oil crisis.
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Experiments A-4 and A-5 can be used to explore further the
"other factors' that seem to be significant in the 1973-77 period. The
1977 equilibrium exchange rates for experiments A-3, A-4, and A-5 are

plotted below.

10.4 14.0 17.3 18.3
) [ [ a
I v | !
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&——— Residual +——},(—Remittances—}é Invest— —§
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The shares of these effects in the change in the exchange rate
due to "other factors", and in the total change, can be calculated exactly
as was done above. The results give the relative contribution of the

different effects to:

"other factors" total
devaluation devaluation
increased investment rate 10% ' 5%
remittance deceleration 37 21
residual factors 53 29
sum . 100% 567%

In experiment A-4, the investment rate 1is kept at roughly its
1973 value throughout the period. The reduced levels of capital-goods
imports leads to some lessening of pressure on the balance of payments, but
this only accounts for 10 percent of the "other factors", or 5 percent of

the total 1973-77 change in the equilibrium exchange rate. It has half
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required devaluation to differential inflation very seriously under-
estimate the degree of adjustment that is really required. The oil price

increase alone would have required a significant exchange rate adjustment.

A continuous upward trend in Turkey's investment rate and changes in
sectoral structure would also in themselves require some adjustment.
Finally, the role of workers' remittances is very important. If
everything in the economy, including exports and imports, were growing
with GDP at around 87 annually but workers' remittances remained
stationary, it is clear that the foreign e#change gap would steadily grow.
Thus, unless remittances can continue to grow at a rate close to that

of other variables in the economy, exports must grow more rapidly than

imports to preserve equilibrium. In turn, either the real exchange

rate or other policy variables will have to change continuously to
gégerate this more rapid growth of expofts. This is a simple fact brought
out clearly by the experiments described above. Unfortunately, it has
not been stfessed sufficiently in the policy discussions about Turkey.
We do not necessarily want to imply that remittances should be expected
to remain stationary in the futuré{ But given their initially very high =
level, close to total exports, their failure to grow in the 1973-1977 pefiod
should have been compensate& by growth of exports significantly in excess
of the grﬁ;th of imports. The opposite occurred, leading to-the present
crisis.

Concluding this section, it is worth emphasizing once more that
looking at differential inflation rates is not an adequate way to evaluate
the degree of overvaluation reached by a curremcy. In Turkey the oil

price increase, the increase in the investment rate and the behavior. of
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remittances were together much more important factors leading to the

dramatic foreign exchange gap causi§g the 1977 crisis. Finally, note

that an exchanée rate policy aimed at continuous annual flow equilibrium
may not necessarily be the best policy to follow at all times. This
section should not be intefpreted as édvocating such a policy as always
optimal. But better knowledge of what is fhe equilibrium rate and a

better understanding of the factors that cause its changg over time

would seem to be prerequisite for adequate planning and policy formulation,
The steep downward trend in the equilibrium value of the Turkish Lira has
been seriouslj underestimated by those Qsing informal methods, a deficiency

which affects policy formulation and discussions about the future.

3.4 Growth, Trade and Structure: 1973-77

The.experiments described in the last section can also be used
to explore thé impact of the various effects they embody on the growth and
structure of ﬁhe Turkish economy as well as on the equilibrium exchange
rate and the 5a1ance of payments. In this section, we use the experiments
to explore thé impact of the o0il price rise, the investment boom, and the
foreign—exchaﬁge constraint on fhe economy.,

In evaluating the impact of the individual effects introduced in
each expgfimeﬁt, there are two different kinds of comparisons to be made.
First, the‘reéults from each experiment can be compared with those from
the basic run which is designed to replicate as closely as possible the
actual path tﬁe Turkish econbmy followed during the period. Second, the

incremental impact of a given factor can be determined by comparing the

results with those from the adjacent experiment which differs by only the
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Table 3.4

Flexible Exchange Rate Experiments:
1973 Values and Ratios to Basic Run

E-/Gross fixed capital formation/GDP

E-/Unit:s are billion dollars

i/Units are billions of 1973 Turkish lira.

‘ Basic All
1973: Values run experiments
- Export/import ratio (Z)i/ 62.3 36.6
Investment/GDP ratio (%)E/ 17.6 18.1
Exchange rate (TL/$) 14.0 10.4
Balance of merchandise tradeE/ 0.8 1.7
Capital inflow + reserve decumulationg/ - 0.5 0.5
cppd/ 301.3 304.1
1973: Ratios to basic run values (%)
Export/import ratio 100 59
Investment/GDP ratio 100 103
Exchange rate 100 75
Balance of merchandise trade 100 213
GDP 100 101
é-/Merchand‘:l.se exports/merchandise imports.
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Tables 3.5 and 3.6 provide the basic macroeconomic results of
the experiments. Comparing the basic run with experiment A-1 (which
differs only in assuming more moderate borrowing and a flexible exchange
rate), it is interesting to compare the trade flows. Cumulative exports
are about a billion dollars higher over the period while cumulative
imports are almost 2 billion dollars less. The rate qf growth of exports
in the basic run is 7.8 percent a year, slightly less than that of GDP,

In experiment A-1l, the rate of growth of exports is much higher, 26 percent
a year, although starting from a much lower base year value. Starting from
the basic run value of exports in 1973, the rate of growth in experimgnt
A-1 is 17.4 percent a year. While high, such rates are comparable to

those for other countries and to recent Turkish experience. As noted
above, Turkey achieved a rate of growth of exports of 25 pércent a year

in the 1969-1973 period.

Comparing experiment A~1 with the basic run indicates clearly
how dependent Turkish growth was on the massive inflow of foreign borrowing
during the period. The 1973-77 growth rate in experiment A-1l is 6.7
percent, compared to an actual rate in the basic run of 8.0 percent.
Aggregate consumption grows by only 3.4 percent a year, compared with
7.6 percent in the basic run. 1In 1977, aggregate consumption is 20.9
percent lower than the basic-run value.

Experiments A-2 through A-5 can be used to explore the impact
of various changes on the economy. In experiment A-2, the rate of

inflation was assumed to be lower (1l.7 percent a year compared to 21.0

percent in experiment A-1). This experiment had virtually no effect on



Flexible Exchange Rate Experiments:

Table 3.5

1973-77 Data

Basic Run A-1 A-2 A-3 A-4 A-5
3 9. Crmuaiar Tow 7114
BT e Hes G D T T a5 | a5 | a5 | s | s
Reserve decum;lation 1.2 A -4 -4 -4 -.4
Sum 6.7 3.1 3.1 3.1 3.1 3.1
Workers' remittances 5.9 6.4 6.4 6.4 6.4 g.5
Petrcleunm impores 4.7 &4 4.3 . 2.2 2.2 2.3
Hachnery & fransport 8.0 7.3 7.3 8.0 7.8 | 8.3
Total merchandise exports 7.9 8.8 8.8 8.1 7.9 E 7.3
Total merchandise imports 20.8 16.0 19.0 - 18.3 18.1 15.3
Balance of merchandise trade 12.9 10.2 10.2 10.2 10.2 12.0
1973-77: Grouth rares (1) 8.0 6.7 6.7 7.7 7.4 7.9
Consumption 7.6 3.4 3.4 5.4 6.0 7.3
] Investmen 14.5 6.7 6.8 8.8 5.4 7.3
Donestic inflation 21.0 21.0 11.7 11.7 { 11.7 11.7
Exchange rate 6.8 28.3 18.7 15.2 13.5 7.8
Notes: All experiments &dssume moderate borrowing (see text) and a flexible exchange rate.

The experiments are: A-l:
A-2:
A=3:
A~4
A-5:

Basic run except for moderate borrowing and flexible exchange rate.

Same as A-1 but
Same as A-2 but
Same as A-3 but
Same as A-4 but

includes moderate infletion.

includes no oil price increase.

includes no increase in investment rate.
includes higher remittances.

-29—



Jable 3.6

Flexible Exchange Rate Experiments: 1977 Values and Ratios
Bzsic Run A-1 A~2 A-3 A-& A-5
1977: Valuves B
Tunort/impore ratio (%) 37.8 52.5 52.0 50.0 48.5 36.1
Investmant/GD? ratio (%) ) 23.7 23.5 23.4 22.2 18.7 18.5
Price index (1973 = 100) 2141 214.1 155.4 155.4 155.4 155.4
Exchange raze (TIL/$) 18.2 28.2 20.6 18.3 17.3 14.C
Baiance of zerchandise trade &/ 4.0 2.2 2.2 } 2.2 2.2 3.2
Capital stock index (1973 = 100) 120.8 119.4 119.3 | 120.9 119.8 | 120.5
GL? b/ 410.0 396.1 393.5 409.7 405.2 bos12.1
1377 Ratios to basic run value (%)
Price index 100 100 73 73 73 73
Evcrange rate 100 155 113 101 95 b7y
Balance of merchandise trade 100 55 55 55 55 8o
Capiral stock ;100 a9 99 100 99 i 10C
Consuvmption 100 90 .90 97 100 105
Investment 100 84 84 90 8¢ £6
Go? 100 96 96 100 99 101
1977: Ratics to adjacent exseriment (%) </ i
Price indes - 1c0 73 100, 100 100
Exchange race - 155 73 85 95 [ 81
Balance of merchandise trade - 55 100 100 100 i 145
Capiral stock - 99 100 {101 [ 99 | 101
Ceonsumptien - 30 100 108 f 102 i 105
invescment - 84 100 108 i 88 167
GD? - 96 100 {104 [ 99 102
|
2/ Units are billion dollars
b/ Units are billions of 1973 Turkish Lira
&/ Column for A-1 is ratio of A-1 values to basic run, column for A-2 is ratio

of A-2 values to A-1 values, and so forth.
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any of the real variables in the economy since, with a flexible exchange
rate, there was no change in relative prices. This experiment emphasizes
the fact that the TGT model does not behave like a standard macro—eéonomic
model. Its equations are almost homogenous of degree zero in all prices
(including the exchange rate). As described in section 2 above, the
model is designed to be linked with a separate macroeconomic model through
variables such as the aggregate price level, but they have been treated
as éxogenous variables in the TGT model. Note, however, in the fixed-
exchénge—rate experiments described in the next section, the real variables
in the model are sensitive to the aggregate price level since changing
the price level changes relative prices.

Experiment A-3 indicates the importance of the oil price rise
to the economy. Eliminating the price rise leadé to a 1 percentage point
increase in the growth of GDP (from 6.7 to 7.7 percent a year). The
efféct on the cumulative dollar value of oil imports is also quite
dramatic -- they fall by 2.1 billion dollars over the period. The total
volume of trade also falls -- both exports and imports are 0.7 billion
dollars less —- indicating that oil is a necessity for which it is
difficult to substitute and'impossible'to expand doﬁestic productioq
cheaply. Wheﬁ the price rose dramatically in the 1974-75 period, it was
therefore necessary either fo expand exports or to borrow in a massive
way in order fo pay for it.

The government sought to soften the impact of the oil ﬁrice rise
by lowering the tariff on imported oil and by subsidizing the domestic

price of gasoline. These policy responses are reflected in the basic
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run and are hence included in experiments A-1l and A-2. To see their
impact, we ran a separate experiment (not reported here) in which the
0il price rise was kept but in which the policy response was removed.
The major impact of the experiment is on the structure of the economy.
The infrastructure sector, which includes transportation, grows much
more slowly when the economy 1s forced to adjust fully to the higher
price of imported oil. Considering the political significance of the
infrastructure sector, it is not surprising that the government attempted
to maintain the domestic price of petroleum‘products'by subsidies. The
major cost of the policy was felt in increased strain on the balance
of payments which, in the basic run, is reflected in increased import
rationing in the last few years.

The experiment in which the oil price ‘increase is removed is
a relatively pure experiment in that it does not include any other
concomitant effects that would likely have occurred. For example,
without the oil crisis, there probably would have been higher levels
of workers' remittances and also a better world economic situation.
Even without these additional effects, experiment A-2 indicates that the
01l price increase cost Turkey over two billion dollars in foreign
exchange during the period. The response of policy makers was to delay
the necessary adjustment and to borrow in order to sustain growth.
However, one cannot blame the current foreign-exchange crisis on the
rise in the price of o0il alone. As the discussion in the previous section

indicates, the oil price rise was not the major cause of the imbalance in
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Turkey's equilibrium exchange rate. Removing the oil crisis does not
change the basic adverse trends in the real exchange rate, exports,
imports and remittances. Given the size of these trends, it appears
that the lack of an oil price rise would have delayed a major foreign-
exchange crisis by up to two years, but no lonéer.

Experiment A-4 shows the impact on the economy of keeping the
rate of investment roughly constant during the period. Instead of rising
from 18 percent of GDP in 1973 to 24 percent in 1977, the rate was kept
around 18-19 percent throughout the period. The cumulative effect on the
total capital stock over such a short time period is quite small, but
the effect on the structure of production is significant. Aggregate
consumptionAin 1977 is 4 percent higher and investment 12 percent lower
than in the adjacent experiment. The rate of growth of consumption over
the period is a full percentage point higher while thaﬁ of investment is
3.4 percentage points lower. Thus the strain of the investment boom is
not felt so much on the balance of payments -- where, as discussed in
the previous section, its impact was'relatiyely slight -- but rather on
aggregate consumption. As the foreign exchange crisis unfolded, the
continued steady increase in the investment rate resulted in a squeeze
on aggregaté consumption and increased strain in the economy.

Ir the last experiment (A-5), remittances are assumed to grow
at the same‘rate as foreign capital inflow (17 percent a year), and are
thus assumed to be analogous to foreign capital. Over the period, the

cumulative difference amounts to 2.1 billion dollars. Comparing the
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results to those from the adjacent experiment (A-4), the differences are
really quite dramatic., GDP grows at 0.5 percentage points more a year,
consumption by 1.4 percentage points, and investment by 1.9 percentage
points. 1In 1977, consumption is 6 percent higher and GDP 2 percent higher
than in experiment A-4.

From this experiment, it is interesting to note how dependent
on foreign trade is Turkish economic performance. Two billion dollars
represents about 10 percent of total cumulated foreign exchange receipts
during the period (in experiment A-4), or about 5 percent of 1977 GDP.

Yet it makes a half percentage point difference in the rate of growth of
CDP over the entire period! The reason for this dependence is that Turkey
is importing intermediate and capital goods which cannot be cheaply pro-
duced domestically and for which it is difficult to substitute. While
Turkey has a relatively low ratio of imports to GDP given its size and

per capita income, the goods it does import are important to the economy
and cannot be easily squeezed.

Indeed, an important lesson from this last experiment is that
trade dependence should not be measured by the ratio of imports to GDP.
One must consider what goods are being imported and their elasticity of
substitution in use with corresponding domestic goods. As will be seen in
the forward-running experiments discussed in the next section, import
substitution that is not selective but tries to proceed on all fronts is
expeﬁsive, and adjusting to foreign exchange shortages by severe import

rationing inflicts serious costs on the economy.



- 69 -

3.5 Conclusion

There are a number of lessons to be drawn from the analysis of
the 1973-1977 period. Given the variety and magnitude of shocks that
Turkey has undergone, and the speed with which they developed, it is
understandable why Turkish policy makers and other observers were caught
by surprise. The oil price rise, the world-wide recession, and the
swing in remittances all contributed to cdnfusing the picture. As the
analysis in section 3.3 indicates, under these circumstances it is
impossible to estimate the required devaluation from an examination of
differential inflation rates. Indeed, when so much is going on, it
would seem that any partial-equilibrium analysis is very likely to be
misleading and that a general-equilibrium framework such as the TGT
model 1is préferable.

The oil price rise and the swing in remittances both were very
important and can be considered as the pro#imate causes of the foreign
exchange crisis that hit at the end of the period. Adding together the
cumulative increase in net foreign-exchange inflow from experiments A-3
and A-5 yields over 4 billion dollars in additional foreign exchange
from lower 01l prices and increased remittances. However, the basic
underlying tfends in the real exchange rate, exports and imports were
still adverse and would have led eventually to a crisis. Indeed, one
might arguerthat-while the oil price increase hastened the crisis by one
or two yearé, the completely unexpected increase in remittances in the
1970-1973 period postponed it by two to four years. The fact that the

oil price rise coincided with the leveling off of remittances caused the
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denouement to occur extremely rapidly, but it would have occured in
any case.

A major goal of post-war Turkish economic policy has been to
promote industrialization in general, and import substitution iﬁ particular.
Turkish policy has sfrongly favored import substitution both through
direct protection and through import rationing and exchange rate policy.
The result has been severe discrimination against exports and a rather
autarkic development strategy. The fact that Turkey has had a relatively
low level of trade for a country 6f its size and per capita income may
appear consistent with a desire to be independent of other countfies.
However, an important conclusion from our ekperiments is that the policy
regime that Turkey has followed may in fact have increased the country's
dependence on foreign resources. Discrimination against exports reduces
tﬁe ability of the economy to acquire foreign exchange and the resulting
restriction on all but essential imports reduces the ability of the economy
to adapt if necessary. The kind of exchange-rate policy followed inevitably
leads to a foreign-exchange crisis. As has happened twice in the past,
such a crisis cannot help but cause serious dislocation to the economy.

Turkey has been able, in the past, to overcome these crises
relatively rapidly. Growth did resume and even accelerated after the 1958-
1960 and 1970 crisis episodes. In both cases, the reasons for the rapid
improvement are clear. After 1960, government policy and economic
management greatly improved, economy-wide planning was introduced and the

public sector was reorganizéd. Turkey also received a substantial amount
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of foreign aid. The 1970 crisis was, not followed by a similar period of
reform and reorganization although an early attempt was made. But an
exogenous factor, workers remittances, transformed the early 1970's into
a period of foreign exchange abundance, permitting a great increase in
imports and creating a false sense of security.

The present situation seems closer to 1960 than it is to 1970,
‘No great exdgenous flow of foreign exchange seems likely to appear. It
is economic.policy and internal reform that must pull Turkey out of the
crisis. Vefy important strategy decisions have to be made and priorities
determined. It is to a general-equilibrium analysis of these issues

that we turn in the next sections.
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4. Prospects for the Future: An Economy-Wide Perspective for 1978-1983

4,1 Introduction

This section turns to an analysis of future prospects concentrating
on the 1979-1983 period which spans Turkey's Fourth Five Year Development
Plén (FFYP). We will first attempt to érovide an economy wide perspective
focusing on the interaction between trade policy, trade performance
and overall economic growth. The macroeconomic perspective provided in
this section is of course based on developments in the 19 individual
- sectors distinguished in the TGT model. Section 5 will turn to a
microeconomic analysis and a discussion of the sectoral growth and
trade prospects that underliethe alternative economy-wide scenarios
described below.

All projections generated by the TGT model are conditional pro-
jections based on assuming specific policy packages. Government policy
has a determining influence on the characteristics of the projected
growth paths and it is therefore not possible to take any one projected
path as the "predicted" path unless one is willing to predict that the
policy assumptions underlying that particular path are in fact the
policies that will be followed. It is very important always to keep in

mind the conditional nature of the projected paths.

4.2 Constant Price Deflated Exchange Rate Policy

The analysis presented in Part 3 suggests that the degree of

overvaluation of the Turkish Lira has been much greater in the 1975-1977
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period than generally perceiwed or than one would estimate by simply com-
paring differentiél inflation rates. The March 1978 devaluation which
brought the parity of the dollar to 25TL, substantial though it was, did
not really alter the situation in real terms. Between mid-1977 and mid-
1978, the nomiﬁal exchange rate was devalued by over 407 against the
dollar., But 1n the same period Turkish price indices went up at rates
between 407 and 50%. Taking account of the depreciation of the dollar
against some major currencles, world inflation or the ra£e of change of
a dollar denominated price index was about 15%. So differential inflation
in Turkey was at least 25%, probably closer to 30%. Between 1977 and 1978
Turkey did not, therefore, devalue by more than aboﬁt 10% in real ternms.
Until the.middle of 1977, the great widening of the underlying
foreign exchange gap that had been underway since 1975, did ggg‘héve a
dramatic impact on the Turkish economy because qf massive‘short-term
borrowing. Even the first half of 1977 was still characterized by a
very high level of imports, partly in anticipation of post-election deval-
‘uafion and import restrictions. It is only in the latter half of 1977
that the foreign exchange gap developed into an acute crisis with no more
short~term fiﬁance forthcoming, imports declining in absolute nominal value
and import rationing reaching dramatic proportions. According to the TGT
model, the average degree of import rationing was only 14 percent in 1977.
This probablyireflécts the fact that during the first six to eight months

of the year, imports were allowed to be much higher than they would have

been without the speculative anticipation of events to come and the Demirel's

governments' pre-election willingness to encourage every possible source of
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short-term finance. Thus cumulative January-August imports were still

21.2% higher in 1977 than in 1976. It is only in the Fall of 1977, when
possibilities for further financing had greatly diminished, that the painful
process of adjustment had to begin and it is only at that time that the
underlying crisis situation became fully apparent.

Since then the nominal exchange rate adjustment has been substan-
tial and the new government formed in January 1978 has undertaken or is
attempting to undertake important complementary measures ranging from
monetary tightening and proposals for comprehensive tax reform to even
longer~range plans for reorganizing State Economic Enterprises. But as.
argued above the exchange rate adjustment came after inflation had increased
to an annual rate of almost 50 percent in the latter half of 1977. 1t is
quite clear that a 25TL = 1 dollar parity for 1978 implies a price-deflated
exchange rate that is not much higher than it had been at the beginning
of 1977. Thus even if the nominal exchange rate is henceforth adjusted
in step with differential inflation, the Turkish Lira will remain
substantially dvervalued and the necessity of severe import rationing will
persist.

Such a situation would of course not be a new one for Turkey.

With the exception of a brief period after the 1958-1960 devaluation~cum-
stabilization episode and of a somewhat longer period after tﬁe 1970
devaluation, there has always béen upward pressure on the price of foreign
exchange in Turkey. Another manifestation of the same disequilibrium
situation can be found in the fact that desired imports have always been

above the actual imports that could be financed by available foreign
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exchange earnings and that foreign exchange has always been more or less
severely rationed. It 1is only when the underlying disequilibrium became
too overwhelming and shortages too severe that exchange rate adjustments
were undertaken in the past. This has amounted to a development strategy
strongly oriented towards the domestic market and consisting of successive
phases of import substitution efforts, first concentrated on the light
¢onsumer industries and then on consumer durables and basic intermediates.
Turkey now perceives itself to be at the threshhold of another phase of
intensive import substitution this time aimed at the capital goods
. industries.

The first forward-looking experiment undertaken with the TGT
model assumes that the price deflated exchange rate will remain constant
throughout the FFYP period reflecting a continued strong inward orientation
of Turkish devélopment strategy. We assume a small drift to 26TL = 1 dollar
in 1978 and deﬁaluations every year thereafter to compensate for differential
inflation -- but no more. The inflation we project for 1979-1980 is 18
percent and we: assume a 15 percent domestic inflation rate thereafter.
World inflatioﬁ is projected at 9 percent per annum. A constant PLD exchange
rate therefore?implies a 5.5 percent upward adjustment in the exchange
rate every year after 1979.* The projected scenario is thus one where no
attempt at a m@jor exchange rate adjustment is made and where the 1978
devaluation isjconsidered sufficient by Turkish policy makers. A series
of mini—devaluétions is allowed, but they leave the real price deflated
exchange rate constant. It is not difficult to foresee that the resulting
growth path would be characterized by continued excess demand for foreign

*The term PLD exchange rate means ''price level deflated" and is used by
Krueger and Bhagwati. See Krueger (1978):
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exchange and import rationing. The Turkish economy would retain its
domestic market orientation. But how severe would import rationing
have to be? What kind of overall growth performance could be expected
under these conditions? What level would be reached by the debt-service
ratio under alternative assumptions about capital inflow and how
dependent on foreign borrowing would the economy remain? These are the
major questions addressed in this section.

Important variables that must be projected exogenously are
Qorkers' remittances and the net new flow of foreign borrowing. There
is much disagreement on the likely values of these flows and we have
experimented with many alternative values. For the experiment reported
here, a net capital inflow of 1,200 million dollars is assumed for 1978,
followed by a flow of about 650 million dollars annually thereafter.
Workers' remittances are projected at 1,250 million dollars for 1978,
increasing to 2,200 million dollars by 1983. There is little doubt that
these are optimistic projections but perhaps not unduly so. In the spring
of 1978, Turkey appears to have received new pledges of assistance from
various trading partners such as Germany, the USSR, Libya, Rumania and
Bulgaria. The IMF and the World Bank may jointly provide as much as 600
million dollars disbursement in 1978. Thus the figure of 1,200 million
net for 1978 should be feasible. It assumes a rollover and restructuring
of most of Turkey's short-term debt leading to a debt service and amortiza-
tion flow of about 0.8 billion dollars in 1978. Thus the projected gross
new borrowing figure is 2.0 billion dollars. But many of the credits

presently extended to Turkey have been made possible by special economic
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and political circumstances. They are unlikely to be repeated for another
year. We preoject an average of 650 million dollars net for the 1979-1983
period, which would still probably constitute gross new borrowing of

about one and a half billion dollérs a year. Again, this is probably on
the optimistic side.

The projections for workers' remittances reflept the rather
discouraging level of remittances realized in the first 5 months of 1978.
Despite the March devaluation remittances seem to be falling. Assuming
that it will be poésible in the future to redirect the siénificant portion
of remittances that enters Turkey unofficially into official channels, we
project 1,250 million dollars for 1978 and a slowly rising trend thereafter
with a projection of 2,200 for 1983, the terminal year of the Fourth Five
Year Plan. This implies a 127 per annum averageAincrease in the current
dollar value of remittances and therefore implicitly assumes that Turkish
workers in Western Europe remain constant in number and continue to send
home a constant proportion of their income. If this assumption does not
hold and workers abroad begin to feel more like permanent residents in
the countries they‘work in, living with their families and not necessarily
planning to feturn, our projections may be too high. When evaluating
these figures one should not forget that a small but significant amount
of outmigration still continues, mostly to the Middle East and that the
stock of Turkish workers abroad is unlikely to diminish. It may even
increase. Thus a 12% per annum average increase in current dollar value
may be a reasonable guess. How much of it will come through official

channels depends of course on the policies and regulations adopted.
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Regarding government expenditures, we assume that current
expenditure will increase at a target rate of 6.5% per annum in real terms.
Tax rates, seignorage and transfers are exogenously projected so that
government'inyestment expenditure is a residual arrived at after satisfying
the 6.5% current expenditure growth target. Private savings rates are
for the moment assumed constant at their 1977 levels. Total investment
is the sum of private and government investment. In real terms investment
will be sensitive in particular to overall GDP growth, to total government
revenue and to the relative price of capital goods. Since the savings
rates are fixed as nominal proportional réﬁes, a decline in the relative
price of capital goods will lead to a rise in real capital accumulation.b

Table 4.1 summarizes the macroeconomic characteriétics of the
growth rate generated by the TGT model assuming the constant real exchange
rate policy and the capital flows described above.

The results underline the depth of the present crisis and the'
difficulties that lie ahead. Under the fixed PLD exchange rate policy,
the TGT model predicts a growth rate of GDP around 2.5% in 1978 and 1979
and of about 6.2% thereafter until 1983. Consumbtion (in base year prices)
grows by less than 1% annually in 1978 and 1979, recovering and growing
at a rate close to 6.0%7 thereafter. This implies an actual decline in
per capita consumption for the 1978-1980 period.

Investment declines substantially in 1978 and recovers its real
1977 level only in 1982! The real wage also declines in 1978 and continues
to fall marginally in 1979. It then settles on a 2.0% per annuﬁ growth after
1980. Given that the real wage in the organized sector grows exogenously
the burden of the initial decline in the average real wage is assumedv;o

fall on the unorganized sector- and will result in increased underemployment.
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Table 4.1: Results of a Constant PLD-Exchange Rate

_Polich Mgcroeconcmic Indicators ' . FFYP Average
Experiment Base Groweh Races
1978 1979 13980 1981 1982 1983 1979-1983
GDP Growth Ratak** 2.52 2.62 6.1% 6.4% 6.27% 6.2% 5.5%
Value Added Growth *hik
Agriculture. 5.6% 2.3% 4,2% 4,32 4.,3% 4.3% 3.92
Industry 3.12 4,27 7.0% 7.8% 7.4% 7.4% 6.7%
Services 4,5% 3.12 5.9% 6.2% 6.0% 6.0% 5.42
Growth of Consunmption 0.9% 0.3% 5.9% 6.17% 5.8% 5.9% 4,87
Growth of Invesiment -14,6% 0.22 6.32 6.5i 5.8%2 5.8% 4.9%
Total Urban Labor Force 7115 7435 7766 8093 8411 8724 -
(1000)
Growth Rate : 5.0% 4.5% 4.5% 4.2% 3.9% 3.7% 4,2%
Employment in Industry 2319 | 2426 2512 2609 2691 | 2768 -
(1000)
Growth Rate 0.2% 4,5% 3.5% 3.9% 3.12 2.9% 3.6%2
Growth of Average Urban -6.3% -1.32 1.7% 2.0% 2.1% 2.4% 1.47*
Wage, Real .
Average Economy-Wide 18.9% 17.22 17.3%2 17.5% 17.62 17.7% 17.5%*
Profit Rate ° . ' '
Profit Rate in Manufacturing 32.2%7 | 33.3% 36.3% 35.32 36.02 136.6% 35.1%%
Investment Rate (of GDP) 21.3% | 22.6% [22.,9% |23.1% {23.1z [23.22 23.0%*
ICOR i 9.1 7.2 3.0 2.9. 3.0 3.0 3.8%
Exports (million §, curreat) 2310 2679 3113 3601 4181 4847 16.0%
Imports (millio@ $, current) 5064 5163 5958 6889 7916 9058 12.3%
Import-Elas. -9.2 -3.1 0.9 0.9 0.9 | 0.8 -—
Net Invisibles ($) 407 628 755 T 907 1093 1322 26.6%
Remittances ($) 1250 1400 1600 1800 2000 2200 12.02
Net Capital Inflow (§) 1200 550 600 650 700 750 650
Debt Service Ragiot* 21.7%7 1 24.5% 28.5% 33.1% 36.,1% [35.7% 31.6%*
Degree of Import Rationing 40,07 | 52.0% 54.0% 55.0% 57.0% |58.0% 52.77%%
Domestic Iaflation . 42.0% 18.0% 15.0%2 15.0% 15.0% 15.0% 15.6%*
Exchange Rate 26.0 28.2 29.7 31.3 33.1 34.9 6.0%
(to the dollar)
Davaluation (I)' 42,92 8.3% 5.5% 5.5% 5.5% 5.5% 6.0%

* Average over FFYP period
** JAmortization + interest divided by exports + remittances + afs.
fhk  Congtant market prices, 1973 base.

##h% Real value added, double deflated, 1973 base. Includes indirect taxes but excludes tariffs.
GDP equale total value added plus tariffs,
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On the foreign trade side, TGT predicts 2.3 billion dollars
worth of merchandise exports for 1978 and 400 million dollars of net
revenue from invisibles including toﬁrism. In conjunction with the
exogenously projected capital flows, these foreign exchange earnings
allow about 5 billion dollars worth of merchandise imports. 1In constant
dollars this represents a 207% decline over 1977. Desired imports are 8.3
billion dollars in 1978 and the degree of rationing is 40%. This constitutes
more severe import rationing than occurred in 1977. Capacity use there-
fore further diminishes and in spite of the substantial investment rate
in 1977, growth is projected to be slower in 1978 than in 1977. At this
point it should again be emphasized that 1977 was an awkward year, with

‘the first half quite different from the second half. The degree of
excess éapacity and the severity of import rationing projected for 1978
is similar to that prevailing during fhe second half of 197?, but it is
worse than the 1977 average.

The foreign trade and balance-of-payments situation does not
improve in later years. On the contrary, the degree of rationing becomes
more severe every year, reaching 587 in 1983, The entire FFYP period
would thus be characterized by severe import rationing.

1978 constitutes the worst year of the crisis with GDP growth
only 2.5%, investment and real-wages falling and 1industrial employmént
stagnéting. The situation improves somewhat in 1979, but 1979 is still
very much a crisis year. A moderate recovery is finally achieved in 1980
and GDP growth settles at about 6,37 per year for the rest of the FFYP

period.
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The growth path the economy reaches by 1980 is characterized

by chronic excéss demand for imports, sluggish export growth and sub-
stantial import substitution (see section 4.3 below). Between 1978 and 1983,
impofts grow by less than 2.8 percent per year in real terms, while GDP
grows at an averége rate of 5.6 percent. The propensity to import would
thus be declining significantly, in sharp contrasg to what happened
in the early 1970's.

| While the path generated b& a fixed price deflated exchange rate
policy is certainly not an attractive'one, and while the'growth rates
generated fall far.below policy objectives and expectations in Turkey, it
should be stressed that the TGT model suggests that.the economy can
probably continue. to grow at a moderate pace without a great increase in
imports‘and in spite of foreign exchange shortages. Indeed, the path
described above appears not unlike the path Turkey followed in the 1960's.
Between 1963 gnd 1968 real imports were growing at 2.9% while output
was growing aﬁ 6.6% per year in real terms.l/ Turkey has in the past been
aﬁle to grow @oderatelf répidly unde;'conditiéns of‘foreign exchange
shortage and aecliningAimport-GDP‘ratios. These periods have been periods
of.substantiai import substitution and it is quite possible that Turkey
is again preparing to go through a similar phase of intensified import
substitution, particularly in such sectors as steel, petrochemicals,

fertilizers and machinery.

1/ See the tables prepared for the "Sources" project of the Economics of
Industry Division by Merih Celasun.
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Without going more into the microeconomic details of the path
summarized abo;e, one cannot really form a judgment on how likely a path
it is in terms of the possible pace of import substitution. But three
important observations can be made just looking at the macroeconomic
indicators:

a. All exdgenous flows and variables have been projected at
optimistic levels. In spite of that, the overall growth
rate remains ‘quite low. -

b. The degree of import rationing increases throughout tbe
period reflecting continuous and very stfong excess demand
for imports and foreign exchange.

c. At the end of the’FFYP period, total merchandise exports are
still below 5 billion dollars, manufactured exports still
have not reached the one billion mark and the trade deficit
exceeds 4 billion dollars.

To test the sensitivity of the growth path to the exogenously

projected variables which we have projected at optimistic levels so far, we

undertook an experiment with the following "pessimistic" assumptions:

1978 1979 1980 1981 1982 1983

Workers' Remittances 1100 1200 1300 1400 1500 1600
™ $)
Net Foreign Capital Inflow 1000 500 500 500 500 500
M $) |
Total Inflow 2100 1700 1800 1900 2000 2100

M $)
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This should be compared with the total inflow assumed so far which was:

1978 1979 1980 1981 1982 1983

Tot?l §§flow 2650 1950 2200 2450 2700 2950
M : ,

For this more '"pessimistic'" experiment, we also assumed that the
inflation rate would reach 477 between 1977 and 1978 instead of 427
assumed previously.so that the 26 TL = 1 dollar initial exchange rate is
lower in real terms.

The results are not encouraging and underline Turkey's vulnerability

to shortfalls in foreign capital inflows and workers' remittances. Table 4.2

provides a condensed summary of the macroeconomic results.

Table 4.2§W_Bgsults of Projected
Low Levels of Borrowing and Workers' Remittances FFYP Average
' Crowth-Rates

1978 1979 1980 1981 1982 1983 1974-1983

GDP Growth Rate 0.8% 2.4%  5.4% 5.7% 5.9% 5.9% 5.0%

Growth of Consumption 0.6% 1.2% 5.4% 5.5% 5.6% 5.5% 4.8%

Growth of Invesmient -18.0% 1.5% 4.0% 5.0% 5.3 5.6% 4.3%

Degree of Import; 45.02 57.0%Z 59.4%Z 61.0Z 62.1%Z 63.2% 60.67%*
Rationing

* Average over FFYP period

What is perhaps most important is that compared to a 2.5% growth
rate in 1978 when foreign borrowing and remittances are forthcoming at
optimistic levels, growth in 1978 is close to zero when foreign capital

~ flows are scaled down by 20% in 1978. The difference between 2.5% and 0.8%
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on GDP growth for 1978 is a very important one. It may constitute the
crucial difference between a return to socioeconomic stability or further
serious disintegration. Given the crisis atmosphere currently prevailing
in Turkey, the total standstill that may well occur if foreign funds are
not forthcoming at the substantial levels we projected previously, may
lead to a collapse of expectations and a deepening of the crisis that
would vitiate the basic assumptions about savings rates, continued
investment and social stability that underlie our projections for a
recovery by 1980.

While our initial optimistic projections may be achieved with
enough foreign cooperation, it is quite clear that without a much more
substantial increase in exports, Turkey remains extremely vulnerable to
shortfalls in workers' remittances and foreign borrowing. While
optimistic assumptions about borrowing and remittances allow moderate
recovery and growth without a major devaluation, the situation appears to
be a very tenuous one. What is quite clear and needs to be strongly
emphasized is that the March 1978 devaluation is very far from being one
that corrects the fundamental imbalance behind the foreign exchange gap.
It simply compensates for the differential inflation rates in 1977 and
1978 but it does not conmstitute an adjustment to past differential
inflation rates, to the reality of a high oil price and to the fact that
workers' remittances can no longer be expected to grow significantly in
real terms. Quite apart from these factors, the equilibrium value of
foreign exchange may be following an upward trend in Turkey due to ongoing

shifts in the structure of output and national expenditure.
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It is therefore quite likely that Turkish policy makers,
watching the inadequate performance of exports, feeling the pressure of
increasing excess demand for imports and realizing that GDP growth could
be increased 1f the foreign exchange constraint was not so tight, will
eventually consider important policy changes aimed at export expansion,
better growth performance, and less vulnerability to foreign capital flows.
The need for an expansion of manufactured exports as a basic condition
for rapid growth and continued industrialization is increasingly recognized
in Turkey. Ambitious targeég are being set in this érea.. But the funda-
mental fact is that incegtives are very heavily,biased against exports’
and that the exchange rate is by far the most im;ortant variable determining
the structure}of incentives and the degree of price competitiveness of
Turkish manufactured exports. It will not be possible to achieve sub-
stantial export growth without a major readjustment of the exchange rate.
All other measures are bound to remain marginal compared to what could be
achieved by a ﬁajor readjustment of the real exchange rate.

It should be stressed that an adjustment in the real price deflated
exchange can only be achieved if monetary and fiscal policy is able to con-
trol the pricé level in the post-devaluation period (see Section 2 above).
A real devaluation is a package in which the nominal rate of
devaluation is only one part that must be complemented by measures to
keep the pricé level from rising enough to dissipate the effects of the
devaluatioﬁ. ‘A real devaluation must be able to change relative prices

and incentives. While all prices may rise after a devaluation, some prices
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must rise more than others to allow a change in the structure of incentives.
In the TGT model a devaluation of the nominal exchange rate, holding
everything else constant, implies a decline in at least some domestic
prices relative to a situation of no devaluation. While we keep the
overall inflation rate at a constant exogenously specified level, the
structure of price increases will be strongly affected by a change in

the exchange rate.

This paper does not attempt to predict the policy changes that
will actually take place or their timing. A constant price deflated
exchange rate from 1978 onwards may be quite a likely scenario. It is
even possible that the nominal exchange rate will be kept constant for ;
certain period. On the other hand the exchange rate may be allowed to
drift somewhat faster than differential inflation, leading to a progressive
real devaluation. The constant PLD exchange rate projection captures the
essential characteristics of growth paths reflecting continued adherence
to an inward oriented growth and industrialization strategy. Whether the
nominal exchange rate 1s devalued a bit more or a bit less rapidly than
required by differential inflation does not change the fundamental nature
of the growth paths characterized by massive import substitution in the
basic intermediates and capital goods sectors.

What the TGT model suggests is that while such a path may well
be feasible it is not one that can generate very rapid growth in the
medium term. An annual growth rate of 5.57 constitutes an upper bound
for the FFYP period 1f extreme inward orientation persists and exports

fail to expand rapidly.
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In terms of self-reliance and economic independence, the growth
path generated by our basic run is characterized by conflicting features.
On the one hand it can be interpreted as promoting a more independent
economy through the rapid building up of the capital goods industries.

But on the other hand the tightness of the foreign exchange constraint
will tend to further increase Turkey's dependence on foreign capital and
féreign creditors. The debt service ratio increases to levels above 307
threatening a crisis of confidence that could lead to a collapse of the
flow of borrowed funds. Turkey would be walking on a tightrope with
another severe foreign exchange crisis always threatening. It is therefore
hard to see how a strategy that fails to promote dramatic export expansion
can reélly succeed in successfully strengthening economic independence

and self confidence. Furthermore, as will bécome apparent when discussing
the microeconomic nature of the basic run, the extent and pace of import
substitution implied would have to constitute a record performance when
compared to ﬁerformance in a sample of semi-industrialized economies in
the past two decades. While the trade substitution elasticities embodied
in the microeconomic structure of the TGT model are quite low and are
therefore unlikely to understate the difficulty of substituting domestic
production for imports, it is possible that we underestimate the effects
continuous severe import rationing might have on capacity utilization,
technical prégress and x-efficiency in the economy. The basic run
projections provide an optimistic upper bound to what can be achieved with
a single minded strategy of import substitution. If everything goes right,

Turkey might overcome the crisis by the end of 1979 and settle on a steady
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growth path of about 67 a year after 1980 without a major reorientation
of industrial strategy towards exports. But it is far from clear that
everything can go right and that foreign money will be forthcoming in
sufficient amounts under those circumstances. And even if everything
that is optimistically projected does materialize, a 6% growth rate
remains well below what is considered desirable or even acceptable in
Turkey. As the basic constraints limiting other growth performance become
more obvious and as it becomes clearer that a major export drive is an
indispensable condition for a more rapid trend growth rate in the 1980's,
it is quite possible, therefore, that a very serious reorientation of
industrial strategy will be considered by Turkish policy makers. The
most important signal for such a change would have to be a major real
devaluation and a shift of incentives and resource pulls towards exports.
Real savings would have to be embodied more in exports and less in
domestic import substitutes. It is the implications of such a shift

that we explore in section 4.3 below.
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4.3 Macroeconomic Consequences of Alternative Trade and Exchange
Rate Policies

The real exchange rate 1s one of the most important relative
prices characterizing the price and incentive structure of a mixed ﬁarket
economy. Its absolute nominal value does'not carry much significance but
its relative real value has a determining influence on resource allocation,
resource pulls and the directioﬁ of growth., What determines resource pulls
and the relative strﬁcture of incentives is primarily the relative struc-
ture of net prices or '"value added'" prices. Trade policy influences net
prices through the exchaﬁge rate, impért taxes, export subsidies and
import rationing. The causal links are complex and we shall retufn to a
more detailed discussion later. Note only at this stage that the mechanisms
linking trade policy insﬁruments to rel;tive prices and incentives in a
model that recognizes product differentiation and reflects strict exchange
control are different from those discussed in the simpler models of
pure trade theory assuming perfect substitutability and free converti-
bility. |

In this section, we will report on two experiments with the TGT
model and comfare the results with those obtained from the basic run which
assumed a constant price—déflated exchange rate. The focus of the analysis
will be on maLroeconomic performance. ‘However, both experimeﬁté involve
changes in the real exchange rate, and it is these changes which dominate
the results. \Thﬁs it is important té e#plore the incentive and resource-

pull effects, even at the macro level. Detailed sectoral analysis will be

done in Part 5 below.
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Experiment B-1: A Higher Exchange Rate Policy

Experiment B-1 assumes a further major devaluation bringing
the value of the Turkish Lira to 36 TL = 1 dollar in 1979 and letting
the parity slide down thereafter by 10% (nominal) every year. Given a
differential inflation rate that is projected to be only 5.5% after
1979, this implies a real devaluation of about 30% in 1979 and of 4.3%
annually thereafter.

Experiment B-2: A Manufactured-Exports and
Investment-Oriented Policy Package

Experiment B-2_assume§ the same path for the exchange rate as
experiment B~1, but the high exchange rate policy is complemented by the
following measures:

A oncé—and—for—all 50% increase 1in export subsidies for

all nontraditional manufactured exports in 1979

(Sectors 5 through 16).

. An increase in public investment complemented by an

increase in the savings rates of labor households

designed to increase the average investment rate to

25.5% by 1983.

. A substantial increase in the effective average tax

rate on capital income necessary to allow the non-

inflationary financing of the above policies.

Before starting to analyze and discuss the results obtained
from the two experiments it is important to stress again that the 30%
devaluation refers to a 30% change in the exchange rate, ER, relative
to the domestic price-level, PL. It should be clear that a 30% real

devaluation in 1979 can be achieved by various combinations of domestic
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inflation rates and nominal exchange rate changes. The particular one
we are assuming is an 18% domestic inflation rate, a 97 world inflation
rate and a 38.5% nominal devaluation. But a lot of other combinations
could lead to the same amount of real devaluation that matters. The
real variables of the TGT model in its forward running form are not
affected by the inflation rate as long as the latter is accompanied

by an appropriate amount of nominal exchange rate adjustment. If,
however, the ratio of the nominal exchange rate to the price level
changes, in bther words if there is a real devaluation, relative prices
and resource allocation will change and the real variables of tﬁe model
will be affected.

Another point that needs emphasis is that the TGT model does
not specify a lag structure in export demand. While there is an explicit
distinction between short run and long run responses on the supply side
via fixed capital stocks and profit rate responsive investment, the
demand response to exchange rate adjustment is specified to take place
within a single year. This may overstate the impact effect of devaluation.
The five year averages and terminal 1983 projections should therefore be
considered more reliable than the 1979 figures that méy overstate the
speed of response to a major policy shift,

Tables 4.3 and 4.4 summarize some of the most important macro-
economic indications derived from experiments B-1 and B-2. These results
should be compared to those presented for the basic run in Table 4.1
above. Tables 4.7, 4.8 and 4.9 are cbmparative tables and summarize
results from all three experiments.

First consider the high exchange rate experiment whose results

are summarized in Table 4.3 and in various tables below. The re-
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Table 4.3: Results of a dAigh Exchange Rate
__Policv, Macroeconomic Iadicators

FFYP Average
Experiment B-1 Growth Rates
1978 1979 1980 1981 1982 1983 1979-1983

GDP Growth Rate#¥* 2.5% 7.32 7.6% 7.8% 7.9% 8.0% 7.7%
Value Added Growth%*x*
Agriculture 5.6% 5.6% 5.4% 5.5% 5.7% 5.9% 5.6%
Industzy 2.6% 9.12 8.8% 8.9% 8.9% 8.9% 8.9%
Services 4.5% 7.1% 7.2% 7.6% 7.5% 7.7% 7.4%
Growth of Consumption 0.9% 1.6% 6.5% 6.77% 6.8% 6.8% 5.7%
Growth of Investment -14.6% 9.2% 8.6% 8.5% 8.6% 8.4% 8.7%
Total Urban Llator Force 7115 7435 7744 8043 8334 8616 -
(1000)
Growth Rate 5.0% 4,5% 4.22 3.9% 3.6Z 3.4% 3.9%
Employment in Indus:ry 2319 2400 2490 2569 2648 2716 -
(1000)
Growth Rate 0.2% 3.5% 3.8% 3.22 3.1% 2.6% 3.2%2
Growth of Average Urban -6.3% 0.12 2.3% 2.9% 3.1% 3.47 2.3%*
Wage, Real
Average Zconomy-Wide 18.9% | 17.8% 18.0% 18.1% 18.3% | 18.3% 18.17%%
Profit Rate
?r&fit Rate in Manufacturing | 32.2%7 | 30.5% 30.8% 30.6% 30.2% | 29.47 30.3%*
Investment Rate (of GDP) 21.3% | 22.9% 23.2% 23.3% 23.5% j23.62 23.3%*
ICOR 9.1 2.6 2.5 2.5 2.5 2.5 2.5%%
Exports (million $) 2310 3350 4076 4943 5986 7294 25.9%
Inports (willion $) 5064 5708 6736 7928 9315 | 10943 16.7%
Import-Elas. -9.2 0.7 1.1 .1 |11 |11 -
Net Invisibles ($) 407° 496 563 640 " 723 805 14.6%
Remicrances ($) 1250 1400 1600 1800 2000 2200 12.0%
Net Capital Iaflow ($) 1200 550 600 650 700 750 650
Debt Service Ratio# 21.7% | 21.8% 26,7% 27.9% 29.7% [ 28.5% 26.5%%
Degree of Iggprt Rationing 40.0% | 30.0% 27.0% 24.0% 20.0% [15.0% 23.27%*
Domestic Inflaction 42.0% 18.0% 15.0% 15.0% 15.0% 15.02 15.6%*
Exchange Rate 26.0 36.0 39.6 43.6 47 .9 52.7 15.2%
(to the dollar)
Devaluation (%) 42,92 | 38.5% 10.0% 10.0% 10.0Z2 {10.0% 15.2%

* Average over FrY? period
** Amortization + interest divided by axports + remittances + nfs
**%  Congtant market prices, 1973 base.

**#%  Real value added, double deflated, 1973 base. Includes indirect taxes but excludes tariffsg,
GDP equals total value added plus tariffs.
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Table 4.4: Results of a High Zxc a/Policy P 2
Policy, Macrpeconomic Indicators . FFYP Average
Experiment B-2 Growth Rates
1978 1979 1980 1981 1982 1983 1979-1983
GD? Growth Ratet** 2.52| 7.3z | 7.z | 7.82 | 8.0z | 8.2z 7.82
Value Added Growth#*i*x*
Agriculcture 5.6% 5.7% 5.3% 5.4% 5.6% 5.8% 5.5%
Induscry 2.6% 9.3% 9.3% 9.4% 9.6% 9.7% 9.5%
Services 4,5% 6.9% 7.2% 7.5% 7.5% 7.6% 7.32
Growth of Consumption 0.92 1.32 6.2% 6.3% 6.3% 6.3% 5.3%
Growth of Investment «14.6% 9.22 10.3% 10.02 10.3% 10.5% 10.12%
Total Urban Labor Force 7115 7435 7744 8047 8343 8633 -
(1000)
Growth Rate 5.0%Z 4,5% 4,22 3.9%2 3.7% 3.5% 3.92
Employment in Industry 2319 2423 2531 2632 2735 2842 -
(1200) .
Growth Rate 0.2% 4,5% 4,52 4.0% 3.9% 3.9% 4,2%
Growth of Average Urban -6.3% 0.0% 2.92 3.32 3.6% 3.97 2.7%*
Wage, Real
Average Economy-Wide 18.9%2 | 17.8% 17.9% 18.0% 18.0% |17.9% 17.9%%
Profit Rate . .
Profit Rate in Manufacturing | 32.2% ; 30.8% 31.1% 31.12 30.82 |30.3% 30.8%%
Investment Rate (of GDP) 21.3% 22.9% 23.6% 24.3% 24,97 25.6% 24.3%*
ICOR _ 9.1 2.6 2.5 2.5 2.5 2.5 2.5%*%
Exports (million $) 2310 kkt:1:) 4124° 5010 6082 7409 26222
Imports (=illiom $) 5064 5729 6775 7980 9393 | 11058 16.9%
Import-Elas. . . -9.2 0.7 1.2 ) 1.1 1.1 1.1 -
Net Invisibles' ($) 407 | 490 553 | 630 | 716. | 807 14.7%
Remiztances ($) 1250 1400 1600 1800 2000 .2200 12.02
Net Capital Inflow ($) 1209 550 600 650 700 750 650
Debt Service Ratio ** 21.7% | 21.7% | 264.62 |27.7% |29.5% |28.2% 26.37%
—- .
Degree of Import Rationing 40.0% | 30.02 |27.0% 25.0% 22.02 |19.0% 24 .6%% .
Domestic Inflation . 42.0% | 18.0% 15.0% 15.0% 15.02 |15.0% 15:6%*
Exchange Rate 26.0 36.0 39.6 43.6 47.9 52.7 15.22
(to the dollar)
Devaluation (%) 42.9% 38.5% 10.0% 10.0% 10.0% 10.0% 15.2%

* Average over FrYP period
** Amortization + interest divided by exports + remittances + afs
**  Congstant market prices, 1973 bdese.

#%4®  Real value added, double deflated, 1973 base. Includes indirect taxes but excludes tariffs.
GDP equalsg tot:al value added plus tariffs.
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covery sets in with the devaluation in 1979, leading to a 7.37%
GDP growth rate instead of the 2.57% projected in the basic rﬁn. GDP
growth remains continuously higher and the FFYP average reaches 7.7%
compared to 5.5% in the basic run. Investment grows substantially more
rapidly with the higher exchange rates. Consumption also grows more
rapidly, although the difference is mﬁch smaller, The effect of deval-
uation on the average real urban wage is positive. It no longer
declines in 1973 and its growth throughout the FFYP period is one
percentage point higher than in the basic run, reaching 3.47% instead of
2,47 by 1983, Note fina;ly that while the average economy-wide profit
rate is not affected by the higher exchange rate policy, the profit
rate in manufacturing does fall by about 5 percentage points. The
impact is every uneven with the export oriented subsectors gaining at
the expense of the import substiéuting subsectors, But on average the
static resource pull created by a devaluation adversely affects manu-
facturing. In the TGT model this does not mean that dynamically
devaluation will slow down growth in manufacturing output. The whole
economy, including manufacturing, grows more rapidly after an effective
devaluation that succeeds in generating a substantial increase in
exports.

There are essentially three reasons for the positive macro-
economic growth effect of a high exchange-rate policy: resource real-
location effects, capacity utilization increases and more rapid real

capital accumulation.
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A successful real devaluation will‘lead to a reallocation of
resources both statically and dynamically. We shall discuss the resource
reallocation mechanism in greater detail in Section 5 below. Essentially
what happens is that statically labor is reallocated to the more export-
oriented sectors away from the sectors producing very high-cost import
substitutes. This static reallocation alone is responsible for a once-
and-for-all 2.6 percentage point increase in GDP. Dynamically, the
structure of prices and profit rates is altered by the devaluation and
the growth of both employment and capital stock becomes more rapid in
the more export-oriented sectors. These are characterized by lower
incremental capital-output ratios and therefore the dynamic reallocation
process leads to a lowering of the economy-wide ICOR. This adds about
0.75 percentage points to the annual growth rate. The static and
dynamic res&urce reallocation effects are therefore the most importaﬁt
explanation of the increase in the growth rate that occurs after a
successful devaluation.

Changes in the degree of capacity utilization constitute a
second important factor. They lead to a 2.0 percentage point increase in
GDP in 1979 and to about 0.5 percentage point dynamically from 1980
onwards.

The specification adopted implies that it is the change in
the degree of rationing that leads to a contraction in effective
resources. Once the economy settles on a ''steady-state" degree of

import rationing, the growth rate of GDP ceases to be affected.
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While there is ample documentation on the link between the degree of
capacity utilization and the degree of import rationing, 1/ there is
much less knowledge about possible dynamic links between the pace of
technical progress and trade policies. The TGT model does not contain
any such dynamic links. If one believes that export orientation and
the absence of quantity allocation processes has a positive effect on
the pace of technical progress and innovation, the growth rate differ-
entials generated by the TGT model should be considered as lower
bounds. On the other hand, it can be argued that technical progress
and learning is inherently more rapid in the import-substituting
"heavy" industries, and that therefore an inward-oriented strategy
emphasizing growth in those sectors will tend to increase the average
economy-wide rate of technical progreés. 2/ By not specifying any
dynamic link between technical progress and trade policy we adopt a
cautious attitude that is probably justified, particularly given our
relatively short time horizon.

What is important to remember when evaluating the resource
allocation and capacity utilization effects discussed above is that the

economy is not operating on its transformation frontier when the exchange

1/ See Krueger (1978).

2/ See De Melo and Dervis (1977) and Findlay (1974) for models that
emphasize these dynamic issues.
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rate is fixed and imports:are rationed. If the economy were operating
on its transformation frontier, any increase in exports could only be
obtained by a decrease in domestically used consumer and investment
goods. The situation is quite different in the experiments as empha-
sized by Table 4.5 below.

Consider first the impact effect of devaluation in 1973. The
economy produces 427 more exports in real terms and, in exchange, gets
only 15% more imports, reflecting a quite severe terms-of-trade effect.
Even so, investment increases by almost 97 and consumption also increases
marginally. All this reflects a movement of the economy towards its
transformatiqn frontier. Thus, if export expansion is the outcome of
a more efficilent allocation of resources and of better capacity
utilizétion,fit need not occur at the expense of investment or consump-
tion at home; If, to the contrary, it were to reflect a simple diver-
sion of goods from the domestic market achieved by administrative
methods without an underlying change in resource allocation and
efficiency, then it would have to be paid for by quite severe cuts
in domestic consumption and/or investment. This is a point that needs
to be strongly stressed, particularly when facing an unfortunate tendency
to deal with exports by administrative methods.

Dynamically, considering the cumulative sums in the second
part of Table 4.5, the effective resource augmentation effect of a high
exchange-rate policy is even stronger. The cumulative stream of consump-
tion is higher with than without a major devaluation. The difference for

the stream of investment is a very substantial 14%. The static and dynamic
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Table 4.5: Effects of Devaluation on Consumption, Investment

‘and the Trade Balance in Constant Domestic Prices

Statiz7impact Basic Run Experiment B-1
Consumption a/ 346.9 349.5
Investment 85.4 92.7
Exports 35.8 50.9
Imports -36.9 ~42.3
GDP 431.2 450.8
1979-1983
Cumulative Sum Basic Run Experiment B-1l
Consumption a/ 1,958.4 2,000.6
Investment 481.0 547.7
Exports 207.5 333.6
Imports -206.2 -250.7
GDP 2,440.7 2,631.2

Units: billions at 1973 TL

a/ 1Includes private plus government consumption.
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resource reallocation and resource augmentation effects are thus sufficient
to more than outweligh the adverse terms-of-trade effect.

We have so far discus;ed resource allocation and capacity
utilization. But the total amount of real capital accumulation is also
affected by devaluation. Total real capital formation in any.one year is
determined by the.size of the nominal investment fund aﬁd the price of
investment goods. Both are affected by trade policy.

With a higher exchange rate, government tariff revenue increases
substantially. Given that we are exogenously fixing government consump-
tion expenditure in real terms, increased total revenue leads to greater
government investment. This is, however, partly offset by a decrease in
profit incomes induced by the devaluation. Table 4.6 below summarizes

these results.

Table 4.6: Effects of Devaluation on Total Nominal Investment

in 1979

Basic Experiment

1979 _Run_ Bl
Total profit income 719.0 692.3
Total government revenue 370.4 384.4
Government investment 112.8 122.8
Private & corporate sector investment 245.6 242.0
Total nominal investment 358.4 364.3
Total nominal fixed investment 341.9 334.4

Units: billions of TL.
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The increase in the investment fund depends crucially on the
type of government behavior specified. If the government spent its
additional revenue on consumption, the investment fund would decline.
Thus the assumption that the government keeps the real level of its
current expenditure constant is important.

-Real capital accumulation is determined by dividing nominal
investment by the price of aggregate capital goods. In experiment B-1,
the latter falls by 7% after the 1979 devaluation, leading to a signifi-
cant increase in real capital accumulation. The opposite is often
assumed to occur. The relative price of capital goods is taken to
increase after a devaluation, reflecting the higher cost of imported
machinery. But this reasoning again assumes conditions of free converti-
bility. While the price of imported capital goods may be lower before
devaluation, the demand for imports cannot be satisfied and the domestic
user is forced to buy much more expensive domestic substitutes. The
same occurs for intermediates that enter the production of capital goods.
With the relaxation of the import constraint after a successful devalua-
tion, domestic production costs decrease as resources are utilized more
efficiently. While imports may be more expensive than before the exchange
rate adjustment, they are still less expensive than the domestic substi-
tutes produced under conditions of tight rationing. On balance, these
trends lead to a significant decline in the relative cost of capital
goods and the rate of growth of the economy-wide aggregate capital stock,
valued in constant base year prices, rises from 4.5% to 5.2% in experiment

B-1 (See Table 4.7 below).
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The results of experiment B-1 reflect a growth path that is
much closer to the target path of Turkish policy makers, at least in
terms of overall growth rates. It does however have an important impact
on industrial structure and the pattern of industrialization. Sectors
such as chemicals, steel and machinery grow significantly less rapidly then
when protected by severe import rationing as in the basic run. Exports
remain heavily concentrated in food, textiles and clothing, and indus-
trial structure shifts significantly towards the lighter consumer goods
industries. This indicates that while overall growth is substantially
higher,vthe implied structure of growth is not consistent with the
desire of Turkish policy makers to achieve rapid development of heavy
industries,

Rapid growth in the capital goods and basic intermediate
industries has to proceed on a broad integrated front if there is to be
substantial ngt import substitution. This in turn does not release
enough resources for rapid export expansion. An inward-oriented
strategy based on massive import substitution in heavy industry would
constrain the‘economy to a rather moderate growth rate of 5 or 6 percent.
To achieve a growth rate in the vicinity of 8%, the emphasis woﬁld
have to be shifted, at least initially, to the export-oriented sectors
and to subsectors producing exportables in the basic intermediate and
capital goods‘indusfries. While the possible growth rate of exports

originating in the capital-intensive and technology—intensive sectors
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may be very high, their base is so small that it is inevitable that the
bulk of exports will consist of primary products, food, textiles, clothing
and other relatively simple products. This is certainly true in the

short to medium run. In the long run, it can be argued that a prior
condition for the successful development of the technologically more
advanced industries is the end of the continuous crisis situation and a
resource-use and allocation mechanism that is more geared to world-
market norms and conditions. But from a shorter-run perspective, a trade-
off does exist between the objective of quickly expanding the capital-
goods and intermediate-goods sectors on a broad front, and the objective
of overcoming the foreign-exchange constraint by a massive export drive.

To test the feasibility of combining rapid overall growth |
performance with an industrial strategy that continues to emphasize the
development of the capital goods and intermediate goods sectors, and to
analyze the extent of the resource mobilization effort necessary to
achieve success with such a strategy, we conducted a third experiment,
assuming the manufactured exports and growth-oriented policy package
described above.

The macroeconomic results of complementing the high exchange
rate policy with substantial export subsidies to nontraditional exports
and an investment drive financed by higher taxes on capital income and
higher savings from labor income are summarized in Table 4.7 and 4.8.

The aggregate results are not dramatically different from those reported
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Table 4.7: Effects of Alternative Policies on Growth
Performance in the FFYP Period

Average Annual Growth Rates: 1979-1983

Basic Run B-1 B-2

Manufactured Exports
Constant Price Deflated High Exchange & Investment Oriented

Exchange Rate Policy Rate Policy Policy Package
GDP ‘ 5.5% 7.7% 7.8%
Agriculture 3.9 5.6 5.5
Industry 6.7 8.9 9.5
Services 5.4 7.4 7.3
Economy-wide
Capital Stock 4.5 5.2 5.4
Urban Labor Force 4.2 3.2 3.9
Real Average Urban
Wage 1.4 2.3 2,7
Ekports, current dollars 16.0 25.5 _ 26.2
constant dollars 6.4 15.5 15.8
Imports, current dollars 12.3 16.7 16.9
constant dollars 3.0 7.1 7.2



Table 4.8:

Effects of Alternative Policles on Macroeconomic

Variables in 1983

Ratios (%) to Basic Run

Experiment Experiment Experiment Experiment
1983 Basic Run B-1 B2 B-1 B-2
GDP 548.5 608.9 611.5 110.0% 114.7%
Total consumption 438.9 454.0 446.5 103.4 101.7
Cross fixed 1nvestment 100.9 120.3 128.4 119.2 127.3
Economy-wide caplital stock 1,153.8 1,196.3 1,205.7 103.7 104.5
Cupital stock in manufacturing 225.8 235.0 237.1 104.0 105.0
Employment in manufacturing 2,128.1 1,997.1 2,053.4 93.8 96.5
Economy-wide profit rate 17.5% 18.3% 17.9% 104.6 102.3
Profit rate in manufacturing 35.1 29.4 30.3 83.8 86.3
Capital goods price index (1973 = 100) 756.6 673.9 693.1 89.1 91.6
Merchandise imports (billion $) 9.1 10.9 11.1 120.8 122.1
Merchandise exports (billion $§) 4.8 7.3 7.4 150.5 152.9 .
Manufacturing exports (billion $§) 0.9 1.5 1.6 162.6 170.4 -
,—l
Exchange rate (TL/§) 34.9 52.7 52.7 151.0 151.0 4
begree of import rattoning a/ 58.0 15.0 19.0 25.8 - 32.8 !
Debt service ratio b/ 35.7 28.5 28.2 79.8 79.0
Net capital inflow/merchandise exports 15.5 10.8 10.1 66.5 - 65.2

Units:

Employment: chousand workers

GbP, consumption, investment, caplital stock:

a/ Defined us 1 - actual imports/desired imports.

billion 1973 TL.

b/ ‘(Tnterest + awmortization)/(exports + nfs + workers' remittances)
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for the high exchange rate case (B-1). GDP grows only marginally faster.
Exports in 1983 are not much higher than before. The attempt at more
rapid real capital accumulation faces two difficulties: fhe relative
price of investment goods increases and the foreign exchange constraint
becomes relatively more binding, leading to an increase in rationing.

The subsidies to nontraditional exports do not have a major impact on
the total quantity of exports because of their very small initial share
(14% of total exports in 1973). Overall economic growth remains con-
strained by the growth of exports as well as the small base from which
they grow.

There are, however, significant differences between the policy
package experiment (B-2) and the high exchange rate scenario (B-1), and
the differences become more important towards the end of the planning
period when the gradually rising investment rate has significant effects.
Industrial érowth is 0.6 percentage points higher over the plan period
(1979-83) aﬁd almost a full percentage point higher in‘the final year
than in the&devaluation-only experiment (B-1). While consumption in
1983 is slightly lower in experiment B-2, the economy-wide capital
stock is abput one percent higher than in experiment B-1, leading to
an increase in urban employment and the real urban wage, both of which
grow significantly faster in experiment B-2.

The experiments also differ substantially with respect to the
share of government in national expenditure. While current government

expenditure and transfers are always held constant in real terms across
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all experiments, government investment increases substantially in
experiment B-2. Table 4.9 compares some of the results with respect to
the government's share and role in the economy. 1/ In addition, experi-
ment B-2 significantly reduces the after tax share of profits and the

composition of saving.

Table 4.9

Comparing the Effects of Alternative Policies on
Government Revenue, Profits, and the Financing of
Investment in 1983

(percent) Basic Run Experiment B-1 Experiment B-2
Government Expenditure/GDP 26.1% 27.0% » 28.67
Direct Taxes/GDP 13.0 11.5 13.1
After Tax Profit Income/GDP 40.5 39.3 35.3

Share of Investment Financed by:

Labor Saving 5.6 5.7 9.2
Direct Government Saving 34,4 38.3 40.8
Capitalist Saving & SEE's 60.0 56.0 50.0

While important changes are brought about by the manufactured-
exports and investment-oriented policy package, overall growth performance
remains very close to what it was in experiment B~1l. But the sectoral
pattern of growth is in fact quite different. The combination of export

subsidies to "infant" export sectors and increasing investment demand
P g

1/ Note the total government expenditure refers to expenditure from the Con-
solidated Budget and does not include the SEE's which the TGT model in its
present form treats as consolidated with the private corporate sector.
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creates important resource pulls favoring the heavy industries and the
machinery sector in pérticular. Ihus the policy-package strategy is one
that achieves relatively rapid and rising overall growth without shifting
the pat£ern of gréw;h too strongly towards the light consumer industries.
It is this kind of strategy that conforms best to Turkey's objectives.
" It does however imply not only a major devaluation in 1979, but also a
very successful effort at resource mobilization and a relatively slow
growth of consumption.

The results described so far have provided a consistent view
of the macroeconomic variables over the FFYP period and their sensitivity,
in particular, to the exchange rate. They seem to prqvide a strong case
for a major exchange rate adjustment to take place as soon as possible.
Without being too optimistic about the response of exports to devaluation,
the combined effects of export expansion and lessening of import rationing
that would follow such a major adjustment allow the growth rate to increase
from 5.5% in the basic run to 7.7 or 7.8% in experiments B-1 and B-2.

Comparing the basic run with the two policy experiments indicates
that, during the fourth five-year plan period,‘Turkey probably cannot
achieve her historical 7-8% rate of growth without dealing with the
foreign-exchange problem through a major real adjustment in the exchange
rate and a shift to export-intensive growth. This conclusion is furthef
supported by the analysis of sectoral changes implied by the different
policy regimes that is presented in the next section. However, as

discussed above, there are trade-offs and there is no policy that



- 108 -

achieves all objectives without costs. It is thus especially important
to consider carefully the implications of the different policy regimes on
the structure of the economy, to identify the sectors which gain or lose,
to get a better sense of the timing and sequences of sectoral growth
involved, and to evaluate the reasonableness of the different regimes

from the point of view of their sectoral implications.
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5. Microeconomic Analysis of the Impact of Trade Policy on Industrial

Structure and the Sources of Industrial Growth

5.1 Introduction: Trade Policy and Resource Allocation

‘The economy-wide perspective and the alternative scenarios
presented so far rely on developments in each of the 19 sectors distin-
guished by the TGT model. While a 19 sector disaggregation is not enough
to allow a real link between economy-wide analysis and analysis at the
microeconomic project level, consideration of sectoral developments
implicit in the macro-perspective is important in evaluating the macro
results. The reasonableness of the overall growth projections depends on
the reasonableness of the underlying sectoral growth rates, and 19 sectors
represent enough disaggregation to provide a useful framework for more
detailed seétoral analysis. Evaluation of sectoral growth must focus not
only on the rise in domestic production as such but also on the pace of
import substitution and/or export expansion that is implicit in the
sectoral grdwth projections. It is not only overall growth performance,
but also thé sectoral pattern of growth that concerns most policy makers.
What is reqﬁired is not only rapid growth but also a deepening of the
industrialization process through the development of the technologically
more advancéd industries.

Relative prices and relative price effects play a very important
role in determining the resource allocation and resource growth that in

turn determine the structure of sectoral growth. The low~exchange-rate
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experiment that keeps constant the price-deflated exchange rate leads to
quite different resource pulls than those of the high exchange rate
strategies of experiments B-1 and B-2. 1In the first case, severe import
rationing provides a great stimulus to import substitution and resources
are pulled into such sectors as chemicals, basic metals and machinery.
Exports on the other hand are not encouraged and resources are pulled away
from export-oriented sectors. On the other hand, a high exchange rate
changes the structure of relative prices and incentives in favor of
export—oriented activities. The rise in imports and relaxation of import
rationing allowed by export expansion diminishes the relative profitability
of import substitution and pulls resources away from import substitutiﬁg
sectors. In the policy package experiment, this tendency is partly
counteracted by the higher investment rate and the subsidies to ﬁon—
traditional exports.

The mechanisms at work in the TGT model are quite different from
the simpler mechanisms stressed by pure trade theory and models that analyze
devaluation under conditions of free convertibility. As recently stressed

1 .
by Anne Krueger—/in her comparative analysis of trade liberalization attempts
in several countries, including Turkey, a devaluation under conditions of
tight exchange control can have very different effects from a devaluation
under free convertibility. In the latter case a devaluation simply results
in an increase in the relative price of all tradeable commodities, be they

exportables or import substitutes. Resources will be pulled into all

tradeable sectors, away from the non-tradeable sectors. Within the

1/ See Krueger (1978)
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framework of the TGT model, the situation is quite different. First of
all there is mno clear-cut distinction’between tradeables and non-tradeables.
Instead, there is a continuum: some sectors where import or export shares
are large and substitution elasticities are high are very "tradeable,"
while other sectors where import or export shares are small and the substi-
tution elasticities are low can be ch;racterized as more 'mon-tradeable."
Furthermore,Aimport rationing and exchange control imply that a successful
devaluation will lead not to a decline but to an increase in realized
imports. and therefore to a reduction in'the relative profitability of
import substitution. Thus, contrary to traditional analysis, a devaluation,
while favoring export expansion, will nét encourage import substitution.

Finally, the TGT model specifies an inverse link between capacity
utilization and.the degree of import rationing. This éan also be inter-
preted to mean that rationing absorbs real resources.that would be released
with a decrease in the degree of ratiéning. Real resources are used not
only by the government in the administration of the rationing system but
also by producers who have to use some Qf their resources to compete for
licenses and lobby for their share of imports.

These fundamental points should be kept in mind when evaluating

the results presented below and when relating them to the microeconomics

of neoclassical trade theory.

5.2 Sectoral Aggregation and Sectoral Trade Characteristics in the TGT

Model
The TGT model distinguishes 19 sectors which are aggregations

of the sectors distinguished in the 1973, State Institute of Statistics
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Input-Output Table. Details of the sectoral aggregation are provided in
Appendix B, but some important characteristics of the aggregation should
be kept in mind when evaluating the microeconomic results presented in
this section.

First, lightly processed agriculture commodities appear in the
manufacturing sectors, not in agriculture. Thus, preserved fruits and
vegetables, olive o0il and tobacco are included in the food sector and
cotton ginning is included in the textiles sector. Second, crude oil and
natural gas are aggregated with refining in an integrated petroleum and
petroleum products sector. These sectoral definitions are especially
important to keep in mind when analyzing the trade projections.

Table 5.1 below summarized some important data that help
characterize the individual sectors' role in trade. A complete description
of sectoral production function parameters is given in Appendix B. The
first column presents the ratio of imports to domestic goods in domestic
use of each category of commodities. This RMDi ratio is measured in constant
base year (1973) prices. The second column presents the proportion, IMD,,
of imported intermediates in total intermediate input use for each sector,
measured in base year prices. The third column tabulates the Armington
trade substitution elasticities, Oi, assumed in the TGT model. Column four
provides the ratio REXi of exports to total domestic production, again in
constant prices. Finally, column five contains the assumed export demand
elasticities.

Several things should be noted in Table 5.1. Turkey does not

import significant amounts of finished consumer goods or agricultural



Table 5.1: SECTORAL IMPORT DEPENDENCE, EXPORT SHARES, AND TRADE ELASTICITIES

Ratio of ) Share

Imports to of Imported Share
Domestically Intermediates . Armington of Exports Sectoral
PrOduced Goods in Total Trade in Total Export
in Total Intermediate Substitution Domestic Demand
Domestic Use Inputs Elasticities Production Elasticities
RYD, oo, o REX, ng
1. Agriculture 1.0 8.6 2.00 1.5 Fixed World Price
2. Mining 6.9 18.5 0.50 15.2 Fixed World Price
3. TFood 0.9 2.1 0.66 11.0 2.00
4, Textiles 1.7 8.2 0.66 14.3 Fixed World Price
5. Clothing 2.0 4.0 0.66 5.7 2.00
6. Wood & Wood Products 0.4 3.6 0.66 0.4 2.00
7. Paper & Printing 8.1 10.8 0.66 0.4 2.00
8. Chemicals 59.1 31.0 0.33 1.5 2.00
9. Rubber & Plastics 15.5 22.6 0.33 1.1 2.00
10. Petroleum & Pet. Prod. 21.5 20.8 1.50 1.2 2.00
11.° Non-Met. Min. Prod. 5.9 10.5 0.66 2.7 2.00
12. Basic Metals 29.7 20.6 0.50 1.2 2.00
13. Metal Products 15.4 22.8 0.50 2.0 2.00
14. Non-Electric Machinery 86.1 44.3 0.33 0.5 2.00
15. Electric Machinery 50.3 27.3. 0.33 0.2 2.00
16. Transp. Equipment 29.1 22.9 0.75 0.1 2.00
17. Construction - 17.0 —_ - -
18. Infrastructure 1.7 16.3 0.20 5.8 1.25
19. Services 1.4 4.4 0.20 3.4 1.25

Note: Following the 1973 S.I.S. Input-Output Table trade and transportation margins are not distributed
to the individual sectors but appear in the last two sectors.

- ETIT -



products and the proportion of imports in total domestic demand for "light"
manufactured goods such as processed food, textiles, clothing and wood
products is minimal. But Turkey imports almost half of its non-electrical
machinery, and is heavily dependent on imports of chemicals, electrical
machinery, basic metals and transport equipment. Turkey is also very
dependent on imports of crude petroleum. Almost all refining is done
domestically, so that the import ratio in sector 10 which aggregates crude
petroleum with petroleum products is only 21.5%. But in this case it would
be more meaningful to look at the share in current prices that partly
reflects the much higher world price of oil.l/ The current price ratio is
35% for 1977.

The RMD{ ratios tell us something about which sectors will face
strong excess demand when import rationing increases. But the degree of
import dependence and the degree to which capacity utilization will be
effected by rationing is reflected in the IMD; ratios that give the pro-
portion of imported intermediates in total intermediate inputs. Note that
the IMD; ratios provide only "first-round" direct estimates of import
dependence since they do not take into account the indirect dependence
created through input-output linkages, capital requirements and general
equilibrium price effects. Food, clothing, wood products and services
are the sectors that appear least dependent on imports, followed by textiles
and agriculture. The average IMD; ratio in manufacturing is 15.2% and the

economy-wide ratio is 11.77%. The sectors most dependent on imported inter-

mediate inputs are non-electrical machinery with an IMD; ratio of 447,

followed by chemicals, 317 and electrical machinery, 27%.

1/ Turkey had not, as of July 1978, fully adjusted the domestic price to
the world price.
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Colunin three provides the assumed substitution elasticities.
These are guessed parameters attempting to capture intrasectoral product
mix characteristics. They are lower than the kind of elasticity estimates
one gets from the econometric studies of trade between industrialized
countrieslénd reflect the much more important quality and product mix
differences that exist between a developing economy and its developed
ﬁrading partners. They constitute an intermediate specification between
the pure complementarity assumption of fixed-coefficients models and the
perfect substitutability assumption made by pure trade theory.

Column four in Table 5.1 gives the share of exports in total
domestic outpuﬁ. There are really only 3 sectors that have a substantial
export ratio: mining%/textiles and food. Other sectors with an export
ratio above 2% are clothing, non-metallic mineral products and metal products.
Trade and transpopfation margins, as well as tourism revenues and revenues
from air-travel,lead to significant REf(i ratios also in infrastructure and
services. It is striking how low the export ratio is in most manufacturing
sectors. If one excludes food, clothing and textiles, the export ratio in
manufacturing averages to only 17! The bulk of Turkish exports still
consists of only lightly processed agricultural products: tobacco, hazelnuts,
dried frﬁit, ginned cotton, cotton cloth and, in recent years, wheat. To

this must be added a small amount of mineral products; principally raw

borates and chromium.

1/ See, for instance

2/ Excludes crude petroleum.
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While manufactured exports remain insignificant, they showed the
first signs of life in the 1970-1973 period with the appearance of exports
in clothing, leatherware,-cement, building materials, glass and glass
products, fabricated metal products and light electrical machinery. With
appropriate policy support, these exports could probably have grown rapidly
in the 1973-1977 period, taking advantage of the vicinfty of the booming
Middle Eastern market. Their very small base should also have allowed
rapid expansion in the markets of industrialized countries. But in real
terms these exports declined over the 1973-1977 period reflecting the
increasing overvaluation of the Turkish Lira and the extreme domestic-
market orientation of economic policies, relative prices and incentivés.

The last column in Table 5.1 presents the assumed export demand
elasticities for all sectors except agriculture, mining and textiles where
it was preferable to make the small country assumption, Turkey essentially
being a price taker for such homogenous products as cotton, wheat and
mining products that dominate trade in these sectors. All other elasti-
cities were set equal to 2, which reflects an intermediate position between
the extreme elasticity pessimism common in Turkey and the more optimistic
view of many outside researchers such as Krueger. It should also be
emphasized that these elasticities are short to medium-term elasticities.

Truly long-run elasticities should probably be set higher.

5.3 Growth and Industrial Structure Under Alternative Trade Exchange

Rate, and Investment Policies

Table 5.2 presents changes in sectoral prices, net prices (value-

added prices), wages and profit rates that generate the important resource pulls



Table 5.2:

RATIOS TO THE BASIC-RUN VALUES OF DOMESTIC PRICES, NET‘PRICES,
WAGES, AND PROFIT RATES IN 1983

Exper

iment B-1

Devaluation Only

Exberiment B-2
Policy Package

Domestic Net Profit Domestic Net Profit

Price Price Wage Rate Price Price Wage Rate
PD, PN, R, PD, PN, R

i i i i i i

————————————————— (Percent) - —= = = = = = = = = = = = - = -~ - -~
1. Agriculture - 110.1 115.9 120.0 135.4 107.8 112.9 116.8 127.5
2. Mining 82.6 94.2 100.2 106.6 83.8 94.9 99.8 108.2
3. Food 107.4 118.7 106.0 147.5 106.0 116.9 106,6 140.1
4, Textiles 84.3 110.0 105.5 159.2 83.3 110.5 106.1 151.3
5. Clothing 102.8 112.9 113.9 141.5 103.6 115.5 116.5 142.6
6. Wood & wood products 105.9 112.5 114.1 135.1 105.7 115.3 116.5 136.4
7. Paper and printing 93.9 89.8 106.1 100.7 94.1 89.7 106.8 97.0
8. Chemicals 64.7 37.2 101.6 33.2 66.4 40.1 101.5 35.6
9. Rubber and plastics 84.2 76.9 107.9 76.3 85.2 78.4 109.0 76.3
10. Petroleum & pet. prod. 88.1 76.8 100.2 94.5 90.6 79.7 99.8 95.1
11. Non-met. min. prod. 98.8 104.8 104.6 133.7 100.5 108.3 105.1 138.4
12. Basic metals 70.2 54.5 100.2 53.1 74.6 61.4 99.8 61.1
13. Metal products 83.3 99.1 112.3 118.0 85.9 100.3 114.4 115.8
14. Non-electric machinery 68.2 41.9 106.8 41.5 73.0 50.4 107.6 51.5
15. Electric machinery 75.6 63.9 108.4 63.4 78.9 68.9 109.6 68.8
16. Transp. equipment 86.1 81.1 109.6 87.7 88.9 85.2 111.2 91.8
17. Construction 92.4 98.5 100.2 125.8 95.3 102.7 99.8 134.5
18. Infrastructure 99.9 101.2 100.2 119.6 99.5 98.0 99.8 110.7
19. Services 101.9 102.1 109.8 114.1 101.7 102.0 113.3 109.6

-~ tTT
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in the TGT model. Taking the basic run values as 100.0, the Table presents
changes in these values due to experiments B-1 (devaluation only) and the
policy package experiment B-2 (devaluation complemented by export subsidies
and an investment drive financed by taxes on capital income).

Compare first the basic-run constant price-deflated exchange-rate
scenario to experiment B-1 characterized by a substantial real devaluation
and a continued high exchange rate policy. Both scenarios are characterized
by a moderately rising nominal investment rate that increases from about
21.57% in 1978 to 23.5% in 1983. Note, however, that real capital accumulation
is significantly higher in experiment B-2 due largely to a decline in the
average cost of capital goods allowed by the relaxation of import constraints.

The sectors that clearly gain from a "pure'" devaluation policy are
the export oriented light manufacturing sectors as well as agriculture and
mining. On the other hand, basic intermediates and capital goods sectors are
adversely affected by the higher exchange rate policies--particularly chemi-
cals, basic metals and machinery. The greater availability of imports
diminishes the need for these three sectors to produce high-cost import
substitutes and the resources attracted to the basic industries under tight
import rationing are released into the more export-oriented light manufac-
turing activities. Note that the policy package (B-2) to some extent counter-
acts this tendency and raises the prices and relative profitabilities of
basic industries.

The mechanism at work in these experiments is very different from
the mechanism stressed by pure trade-theory models that assume free convert-

ibility. As discussed above, the analysis of devaluation under conditions
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of exchange control is quite different from the usual analysis that argues
that all sectors producing tradeables will be positively affected by a
devaluation. 1In the TGT model the mechanism at work correctly reflects the
dilemma perceived in Turkey: a high exchange rate policy that stimulates
exports and overcomes the foreign exchange constraint does lead to negative
resource pulls affecting basic intermediates and capital-goods sectors and
also to a pattern of growth that does not reflect the Turkish desire to
'deepen the industrialization process.

Table 5.3 describes sectoral growth and economic structure under the
three alternatilve scenarios. Total gross output grows at 5.97 in the basic
run (reflecting an inward-looking, import-substitution-biased growth
strategy), at 7.2% with the high exchange rate policy and at 7.5% when the
high exchange rate policy is complemeﬁted by an investment ana manufactured
exports oriented policy package. Note that while the differences in growth
rates are substantial, 5 years is too short a period for them to really have
an impact on the structure of output. Table 5.4 summarizes the growth of
sectoral export earnings in current dollars and emphasizes why a major
devaluation is considered necessary in the first place.

Let us again start by comparing the basic run with pure devaluation
experiment. The sectors that gain and lose from a high exchange rate policy
are grouped and ranked by the absolute value of average output growth
differential from the Basic Run in Table 5.5 below.

There ié not a one-to-one correspondence between Table 5.2
on the one hand and Tables 5.3 and 5.5 on the other. Several other
factors, notably changes in capacity utilization are at work besides

prices and profit rates. The sectors that grow faster include not only



Table 5.3

Sectoral Growth and Structure

Annual Growth Rates 1978-83 Structure of Output, 1983

Constant ] High Exchange Policy Constant High Exchange Policy
PLD-ER Rate Package PLD-ER Rate Package
Base Run B-1 B-2 Base Run B-1 B-2
1. Agricuture 4.6% 5.5% 5.4% 19.17% 18.7% 18.5%
2. Mining 8.2 9.3 10.0 1.0 1.0 1.0
3. Food 5.7 9.0 9.0 8.4 9.2 9.1
4, Textiles 4.7 10.4 10.2 4.3 5.2 5.2
5. Clothing 7.0 10.1 10.5 2.1 2.2 2.3
6. Wood & Wood Products 5.6 7.0 7.7 1.3 1.3 1.3
7. Paper & Printing 6.7 6.5 6.7 1.1 1.0 1.0
8. Chemicals 10.3 5.7 6.5 2.9 2,2 2.3 ,
9. Rubber & Plastics 7.5 5.9 6.3 1.2 1.0 1.0 e
10. Petroleum & Pet. Prod. 10.0 13.2 13.4 3.9 4.2 4,2 ~
11. Non-Met. Min. Prod. 5.7 8.1 9.0 1.2 1.3 1.4 |
12. Basic Metals 9.8 7.4 8.8 4.2 3.6 3.8
13. Metal Products 5.1 6.7 6.8 1.1 1.2 1.1
14, Non-Elec. Machinery 10.7 5.7 7.8 3.1 2.4 2.5
15. Elec. Machinery 9.0 5.7 7.0 1.3 1.1 1.1
16. Transp. Equipment 8.3 7.6 8.7 3.0 2.8 2.9
17. Construction 5.3 8.6 10.3 5.4 6.0 6.4
18. Infrastructure 7.4 9.4 9.5 12.8 13.2 13.0
19. Services 6.8 7.4 7.3 22.6 22.4 22.0
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Table 5.5: THE SECTORAL IMPACT OF EXCHANGE RATE
POLICY (B-1): GAINERS AND LOSERS
(in decreasing order)

Sectors that grow faster than in

Basic Run

- - - -

Sectors that grow more slowly
than in Basic Run

Textiles

Food products

Construction

Petroleum & petroleum products
Clothing

Non-metallic mineral products

Wood and wood products

Non-electrical machinery
Chemicals

Electrical machinery
Rubber and plastics
Basic metals

Transport equipment

Paper and printing

Infrastructu;e
Metal products
Services
Mining

Agriculture

all the export-oriented sectors but alsc construction, petroleum and
petroleum products and, less importantly, infrastructure and services.

The sectors that grow more slowly constitute a more homogenous group: they
are the import-substituting sectors for which rationing creates the greatest
excess demand. But they are also the technologically more advanced manu-
facturing sectors and it is their rapid development that is taken to reflect
deepening of the industrialization process and constitutes a major objective

of Turkish development policy.
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It is therefore clear that a successful devaluation alone cannot
be regarded as an optimal policy. It does lead to export expansion, it
does overcome the foreign exchange gap and it does lead to rapid economy-
wide growth but at the expense of a slowdown in the development of the
basic intermediates and capital goods industries. While in the short-rum,
Turkey may not have much choice given the absolutely overriding peed to
éxpand exports, it appears that a high-exchange-rate policy, undertaken on
its own, does not constitute an acceptable solution to Turkey's problems.

The third scenario (experiment B-2) reflects the search for a
better policy package tﬁat reconciles the need for expanding export earnings
with the desire to emphasize development of the basic intermediates and
capital-goods sectors. While experiment B-1 only assumes a high-exchange-
rate policy, the 'policy package' experiment B-2, complements higher
exchange rates with a 507 increase in the subsidies accorded to non-tradi-
tional exports and a significant investment drive that raises the investment
rate from a terminal year value of about 23.57 in the basic run and
experiment B-1l, to 25.6% in experiment B-2.

As can be observed in Table 5.3, relative to the high-exchange-
rate policy alone, output grows faster with the policy package in all sectors
except agriculture, food, textiles and services. The growth differential is
substantial in mining, chemicals, non-metallic mineral products, basic metals,
machinery, transport equipment and construction. Thus in basic metals the
average annual growth rate goes up from 7.47 to 8.8%. In non-electrical
machinery it goes up from 5.7% to 7.8%. These are not average rates that are

as high as the ones projected by the basic run, but they are significant
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Table 5.6: COMPARISON OF SECTORAL OUTPUT GROWTH RATES
IN 1983
Base run B-1 B-2 Base B-1 B-2
Output Output Output Rank Rank Rank

1. Agriculture 4,9% 5.8% 5.83 19 17 - 19

2. Mining 8.6 9.4 10.5 5 4 3

3. Food 5.9 9.0 7.9 16 12

4. Textiles 5.1 19.1 9.2 18 2 9

‘5. Clothing 7.1 9.0 10.0 10 7 5
6. Wéod & wood products 6.3 6.9 7.7 15 14 13

7. Paper and printing 7.1 7.1 7.2 10 13 17

8. Chemicals 10.1 5.6 6.8 2 18 18

9. Rubber and plastics 8.1 6.7 7.6 9 15 15

10. Petroleum & pet. prod. 11.8 14.4 14.7 1 1 1
11. Non-met. min. prod. 6.6 9.3 9.8 13 5 6
12. Basic metals 9.5 7.6 9.5 4 10 7
13. Metal products 5.2 7.3 7.6 17 12 15
14, Non-electric machinery 9.7 5.4 8.2 3 19 10
15. Electric machinery 8.5 6.2 8.0 6 16 11
16. Transp. equipment 8.4 8.1 9.4 7 9 8
17. Construction 6.7 9.2 11.1 12 6 2
18. Infrastructure 8.2 10.1 . 10.1 8 2 4
19. Services 6.5 7.6 7.6 14 10 15

Total 7.0 8.1 8.5
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that merchandise exports in 1983 would have reached 7.4 billion dollars
instead of 4.8, the debt-service ratio would be 247 instead of 327% and GDP
would be 11.4% higher in real terms! With the policy package (B-2), total
consumption would have to be 1.7% lower than with pure devaluation policy
(B-1), but it would still be 1.6% higher than in the basic run. Investment
would be 77 higher than in experiment B~1 and as much as 27% higher than
in the basic run.

The message that emerges from these experiments is relatively
clear. If Turkey were to devalue and resolutely start pursuing export-
oriented industrial strategy without significantly raising the investment
rate and without giving special support to "infant" manufacturing exports,
the result would be a growtﬁ path biased towards the light manufacturing
sectors, agriculture and services. If, on the other hand, Turkey were to
raise its investment rate and attempt to achieve rapid growth centered on
the advanced industrial sectors without first achieving a real devaluation
and a massive increase in exports, the attempt would fail because of the
binding foreign —exchange constréint. What is best, therefore, is a mixed
strategy. A real devaluation and substantial export-oriented production
increases in the light manufacturing sectors where T;rkey can be immedia;ely
competitive and has a market, are necessary conditions for overcoming the
crisis. But, complementing the real devaluation, it is necessary to provide
additional subsidies to infant manufactured—-exports sectors and, even more
importantly, to raise the economy-wide investment rate, A target of 25.5%
for 1983 should not be too difficult to achieve. If it can be realized,

the initial bias towards light manufacturing activity, that is necessary
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at the beginning of the FFYP period, can quickly be overcome and Turkey
could enter the Fifth Five-Year Plan period with a healthy base of
manufactured exports, ready for rapid and more export-oriented growth

in the basic intermediate and more advanced engineering industries.
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5.4 Export Expansion, Import Substitution and the Sources of Growth

In this section we continue the analysis of the underlying
sectoral developmenps implied by the various scenario experiments upder—
taken with the TGT model by decomposing sectoral growth into three
components: domestic demand expansion, export growth and import sub-
stitution. The decomposition will complement the preceding analysis of
sectoral production growth rates and lead to a much more complete view
of what is implied by different policies and growth paths.

The general approach was used by Chenery, Shishido and Watanabe
(1962) in their analysis of Japanese growth and the decomposition measures
have been further refined by Syrquin (1976). The decomposition measures
start from the material-balance equations of the input-output system and
then derive the expression for changes in sectoral output as a function
of changes in the various components of demand.

In the TGT model, the material-balance equations for the supply

of and demand for domestically produced goods can be written as:

3
1]

ui(Fi + Wi) + E

i i
where Xi = domestic production in sector i,
My = ratio of domestic goods to composite goods
Fi = final domestic use demand for composite goods
Wi = Intermediate domestic use demand for the composite goods
E, = export demand for the domestically produced commodity



- 129 -

Since, in the model, the composite goods (Fi and Wi) are CES aggregations
of domestic and imported goods, the ratios u, are functions of the
parameters of the aggregation function and of the ratio of the import
price to therdomestic—good price in eacﬁ‘sector.

Intermediate demands are determined by fixed input-output

coefficients, In matrix notation, the material-balance equation

aij.

can thus be written:

X = (I- ;A)-l (;F+E)

where ; is a diagonal matrix of the My ratios, A is the matrix of input-~
output coefficients, and X, D, and E are vectors. The matrix GA is the
matrix of domestic-goods input-output coefficients.

Denoting the change in a variable by A [AX = X(t+l1l) - X(t)],
the change in total domestic demand can be written (after some algebraic

manibulation) as:

AX = Ru(AF) domestic demand expansion
+ R(AE) export expansion
+ R(Au) (F + W) import substitution

+ Ru(AA)X change in input-output coefficients
R
where R = (I - ul)

This equation gives the basic decomposition of the change in sectoral
output into different sources (i.e., AF, AE, Au, and AA). In the TGT

model, input-output coefficients are assumed to remain constant, so the
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last term will always be zero. Sectoral growth is thus allocated among
three sources: domestic &emand expansion, export expansion, and import
substitution.

A few points are worth noting about the decomposition
equation. Tmport substitution is defined sectorally as arising from
changes in the ratio of imports to total composite-good demand. The
aggregate contribution of import substitution to growth is thus sensitive
to the level of sectoral disaggregation. For example, it is possible
to have positive importlsubstitution in every sector, but‘have the ratio
of tqtal imports to total composite-goods demand increase because of
changes in the sectoral composition of demand. Second, each term in the
decomposition equation is pre-multiplied by the inverse of the matrix
of domestic input-output coefficients. It therefore measures both the
direct and indirect impact on total output of each effect, taking account
of the indirect linkages through induced intermediate demands. Note
also that there is an index-number problem implicit in the decomposition
equation because the decomposition can be defined using the combinations
of initial and terminal year weighﬁs which are analogous to Paasche and
Laspeyres price indices. In the tables below, both indices have been
separately computed for the decomposition in each period and the averages
of the two results are presented.

When evaluating the decomposition measures derived from the
TGT model for Turkey, it is important to be able to place them in a
wider context and to compare our projections to the experience of oﬁher

countries as well as to the performance of Turkey in the past.
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Table 5.7 presents the percentage decomposition by different
sources of aggregaté gro&th (obtained byvéumming algebraically over the
sectoral changes) for five countries: Japan, Korea, Norway, Taiwan,
and Turkey. The countries are part of a group being studied in a
World Bank research project and represent all of the countries for which
the decompositicn has been done so far. Unfortunately, they are not a very
representative collection of countries.l/ With the‘exception of Turkey,
they have all followed an open development strategy with exports being
very important. In spite of the rather special nature of the sample it is
useful to take Table 5.7 as a point of reference. It is particularly
interesting to compare our projections for the FFYP period to Turkey's
performance in the past.

Unfortunately the Turkish data start from 1958. Indications are that
import substitution was very important during the years of tight rationing

between 1953 and 1958;3/

It seems clear that there has been a definite cyclical
sequence in the:post—war period in Turkey. There was substantial import sub-
stitution in 1953-58. 1In the 1958-63 period, the contribution of import
substitution to growth was negative, indicating that import coefficients
actually rose after the 1958 devaluation. In the 1963-68 period, when

there was significant rationing of imports, the contribution of import

substitution to growth was positive and much larger than that of export

1/ The other countries in the project (Mexico, Colombia, and

T tentativelv, Yugoslavia) would nrovide a wider basis for comparison.
Unfortunately, the data construction for these countries is not yet
completed.

2/ See Krueger (1974).
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Table 5.7

Selected Countries,
Decomposition of Aggregate Growth,
Percentage Composition By Source

Domestic Input-Output
demand Export Import coefficient
Country Period expansion expansion substitution change
Japan: 1955~70 85.4% 13.9% -3.1% 3.8%
Korea: 1955-63 74.5 10.0 21.4 -5.9
1963-73 67.8 37.7 -2.5 -3.0
Norway: 1953-69 60.0 46.0 -12.3 6.1
Taiwan: 1956-61 54.3 23.9 15.1 6.7
1961-66 61.3 37.6 -1.1 2.2
Turkey: 1958-63 96.3 6.4 -7.5 . 4.8
1963-68 83.6 4.9 8.3 3.2
1968-73 - 81.8 16.3 -1.4 3.3
1958-73 85.3 10.5 0.6 3.6

Notes:

Data are from World Bank research project, "A Comparative Study of
the Sources of Industrial Growth and Structural Change', (RPO 671-32)
the results tabulated are preliminary.

Aggregate percentage contributions are computed by algebraically summing
changes in sectoral output and sources of growth over all sectors and
then dividing by total change in aggregate output between the two
benchmark years.

The 1958-73 results for Turkey are obtained by chaining the results for
the three subperiods. A more detailed analysis of the historical trends
in Turkey is given by Celasun (1977).
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expansioﬂ. In the 1968-73 period, the role of exports increased and
again the contfibution of import substitution was negative (but small).
While the benchmark years in our data are 1968 and 1973, the actual
turning points are closer to 1970 and 1977.

It is somewhat surprising, given Turkey's consistent and
strongly inward-oriented development strategy, that the relative contri-
bution of import substitution has not been very great in any of the
subperiods. Over the whole 1958-1973 period, it turns out to be negligible.
But the end-points for this period are very special years with 1958
representing the peak of a foreign exchange crisis and é very low level
of imﬁorts and 1973, on the contrary, being the only year in the last
two decades in which Turkey accumulated a massive amount of foreign
exchange. It is therefore more interesting to focus on the 1963-1968
period charactefized by chronic foreign exchange shortage. The contribution
of import substitution was 8.3 percent during those years, which is
substantial but not enormous. It is a smaller contribution than that
experienced by‘Korea and Taiwan in the late fifties and early sixties.

Histbrically, the role of exports in growth has also varied.
From the end of the war to about 1970, export expansion contributed little
to growth. However, the substantial expansion of exports after the exchange
rate adjustment in 1970 contributed significantly to aggregate growth.
From Table 5.7, export expansion constituted 16.3 percent of total growth
in the 1968-73 period, much greater than in any previous subperiod. The

rapid expansion of exports in the 1968-73 period seems to indicate that,
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with proper policies, exports can play an increasingly important role
in generating growth. After 1973, with the drift in incentives against
exports discussed earlier, their role diminished. In the 1973-77 basic
run of the TGT model (see Table 5.8), their contribution to aggregate
growth was even slightly negative.

Table 5.8 presents the decomposition of aggregate growth for
the various experiments with the TGT model. In analyzing the forward
runs, it is important to be aware of the problems created by choosing
different starting points. Since the start of the fourth five-year
plan is 1979 and since the 1977-78 results do not vary across the
experiments (the alternate policy simulations all start in 1979),
we have so far taken 1978 as our base. However, 1978 is far from being’
a '""normal" year. It constitutes the depth of the crisis, with extreme
import rationing. Measuring import substitution starting from the
extremely low import ratios of 1978 may not be reasonable. The contri-
bution of import substitution to growth in 1977-78 is enormous, while
for the 1978-83 period 1t is very small. This result is to be expected
since, given the extreme situation reached in 1978, further import
substitution would be very difficult to achieve. For the sources of
growth decompositions we have therefore chosen 1977 as our base. One
can reasonably argue that the import ratios realized in 1977 reflect
"normal" levels. The period from 1974 to 1976 was characterized by
abnormally high import levels. In 1977, imports stabilized in real terms.

While severe import rationing started in the fall of 1977, the yearly
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Table 5.8

TGT Model Experiments,
Decomposition of Aggregate Growth,
Percentage Composition By Source

Domestic

demand Export Import

TGT Model Runs Period expansion expansion substitution
Historical Run: 1973-77 100.4 -1.0 0.6
"Basic Run: 1977-78 ~-32.6 36.0 96.6
(Constant 1978-83 69.8 9.9 20.3
PLD-ER) 1977-83 - 57.4 13.1 29.5
Experiment B-1: 1977-78 ~-32.6 36.0 96.6
(Devaluation) 1978-83 71.5 29.2 -0.7
1977-83 61.2 29.9 8.9
Experiment B-2:  1977-78 -32.6 36.0 96.6
(Policy Package) 1978-83 70.1 29.7 0.2
1977-83 60.2 30.3 9.5

Notes:

The contribution of "input-output coefficient change' is zero by
assumption. 1977-83 results are chained from 1977-78 and 1978-83
results.
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average import ratios are not extremely low when compared to the 1970-76
averages. Thus 1977 provides a more reasonable base than 1978 from
which to measure relative growth contributions.

Table 5.8 gives the decompositions for both the 1977-83

and 1978-83 periods separately. The results for 1977<83 are calculated
by chaining the sources-of-growth measures for the two subperiods. We
can thus separately consider the ''crash" of 1978.

The depth of the crisis is clearly evident in 1978. Domestic
demand collapses and, with severe rationing, the squeeze on imports is
very severe. The negative contribution of domestic demand expansion to
growth in 1977-78 is mostly due to the large decline in aggregate invest-
ment (which falls 13 percent in real terms). The direct and indirect
effects of this decline are felt strongly in the producer goods sectors.
Indeed, construction and non-metallic minerals (cement) decline absolutely.
Consumer goods sectors such as food and clothing are much less affected.

After 1978, all the forward runs move onto relatively smooth
(but different) paths. In the basic run, the 1978-83 period is
characterized by massive import substitution (contributing 20.3 percent
to aggregate domestic output change). Considering the entire 1977-83
period, the contribution of import substitution to growth is even higher
(29.5 percent)., This projected contribution in the basic run is much
higher than has previously occurred in Turkey, and is also higher than
in any of the other countries in Table 5.8. Only the post-war reconstruc-

tion period in Korea exhibited a comparable contribution (21.4 percent).
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The high contribution of import substitution to growth which is projected
by the basic run underlines the magnitude of implied effort and brings
into question the feasibility of achieving the targets and of holding

to the modelled policy regime. |

On the other hand, both the high-exchange-rate and policy-
package experiments (B-1 and B-2) yield reasonable projections of growth
contributions. In both experiments, the contribution of import substitution
to growth is high (8.9 and 9.5 percent), but is comparable to the contri-
bution in the 1963-68 period. The projected contribution of export
expansion (around 30%) is greater than in previous periods in Turkish
history, but not unreasonably so and still smaller than the 38 percent
achieved by Korea between 1963 and 1973. It does assume a serious
re—orienfation of policy in favor of exports and a corresponding response
on the part of the domestic economy thét is greater and much more
sustained than that which occurred after the 1970 devaluation.

The aiscussion in section 5.3 above of changes in the structure
of the economyiimplied by the various forward—runniqg experiments provided
some evidence of the '"reasonableness' of the various scenarios. To
complemeﬁt the:earlier analysis of structural change, we now turn to a
discussion of the decomposition of growth contributions at the sectoral
level. Table 5.9 presents the percentage composition by source of grbwth
in each of the 19 sectors for the basic run and for experiments B-1 and
B-2, In general, the sectoral results from the two experiments are

broadly similar to one another and quite different from the basic run.



Table 5.9

TGT Model Experiments, 1977-83
Decomposition at Sectoral Growth
Percentage Composition By Source

Domestic demand expansion Export expansion Import substitution

Sector Bagic Run B-1 B-2 Basic Run B-1 B-2 Basic Run B-1 B-2
| |

1. Agriculture 76.8 62.2 60.4 | 15.1 33.5 34.8 8.1 4.3 4.8
2. Mining 27.2 44.9 44.7 : 20.2 42,2 41.7 : 52.6 12.9 13.7
3. Food 60.3 37.4 3.4 1 33.5 61.4 64.1 | 6.2 2 1.5
4, Textiles 51.2 51.1 49.2 : 33.4 459 47.3 : 15.4 0 3.5
5. Clothing 71.6 56.1 50.0 | 20.5 41.8 47.8 | 7.9 1 2.2
6. Wood & Wood Products ' 83.3 88.2 87.4 : 4.2 8.7 9.4 : 12.5 3.1 3.2
7. Paper & Printing 36.9 56.8 52.1 | 8.2 25.6 27.5 | 54.9 17.6 20.4
8. Chemicals 4.1 37.8 32.3 : 4.5 32.0 32.6 : 91.4 30.2 35.0
9. Rubber & Plastics 14.7 59.3 54.7 | 6.7 26.3 27.2° 1 18.6 14.4 18.1
10. Petroleum &_Pec Prod 45.8 43.1 42.2 : 8.8 20.4 21.0 : 45.4 36.5 36.8
11. Non-Met. Min. Prod. 49.2 63.6 62.6 | 12.8 28.1 28.9 | 38.0 8.3 8.5
12. Basic Metals 18.8 55.3 56.4 : 1.3 16.4 16.1 : 79.9: 28.3 21.5
13. Metal Products 7.6 55.4 48.6 | 6.9 26.4 30.6 | 85.5 18.2 20.8
14. Nou-Elec. Machinery 5.1 52.2 56.8 : 0.6 8.4 7.5 : 94.3 39.4 35.7
15. Elec. Machinery 6.9 69.9 69.2 | 0.6 3.8 .6 1 92,5 26.3 27.2
16. Transp. Equipment 28.5 57.1 58.3 : 3.2 8.7 8.3 : 68.3 34.3 33.4
17. Coanstruction 100.0 100.0 100.0 | 0.0 0.0 .0 | 0.0 0.0 0.0
18. Infrastructure 74.8 68.2 67.3 ‘: 16.0 29.6 30.2 : .2 2 2.5
19. Sevvices 77.6 73.0 72.0 | 11.5 24.1 24.8 : 10.9 2.8 3.2
Total 57.4 61.2 60.2 E 13.1 29.9 30.3 : 29.5 8.9 9.5

Notes: The contribution of “input-output coefficient change" is zero by assumption.
1977-78 and 1978-83 figures. '

Results are chained from

- 8ET -
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As noted above, the increasing investment rate implicit in the policy
package shows its real effects only at .the end of the planning period.
Over the 1977-1983 period as a whole, experiments B-1 and B-2 give
quite similar results.

Compared to the basic run, the higher exchange rate in both
experiments leads to an increase in the relative contribution of export
- expansion to growth and a decrease in the relative contribution of import
substitution in every sector. The changes in the relative role of domestic
demand expansion vary across sectors. The sectors for which the relative
contribution of domestic demand expansion decreases the most compared to
the basic run are the major export sectors: agriculture, food products,
clothing and textiles. On the other hand, those sectors for which the
relative contribution of domestic demand expansion increase the most are
the large import-substitution sectors: machinery (both electric and non-
electric), metal products, basic metals, chemicals, and rubber & plastics.
Note that this‘implies that while Turkey produces less basic industrial
products after devaluation it uses more of them. This point can easily
be overlooked Qhen looking at production growth rates alone.

Since Table 5.9 gives only the relative contributions of the
separate effects in each sector, it cannot tell much about the intersectoral
linkages at work and the actual magnitudes of the different effects in
each sectof. It is thus useful to consider the contributions of the
different effects on the change in physical output by sectors. We have

selected eight particularly interesting sectors to analyze: processed
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food, textiles,Achemicals, basic metals, metal products, non-electrical

machinery, electrical machinery, and transport equipment.}J Figures

5.1 to 5.8 present the total output change in each of these sectors for

the basic run and for the experiments, and its decomposition into changes

due to domestic demand expansion, export expansion and import substitution;g/
Processed food and textiles include the bulk of Turkish exports

and, no matter what happens in other sectors, they will continue to dominate

exports for the coming five years simply by virtue of their large initial

base. Together, they account for about two thirds of total merchandise

exports in 1977.2/

From Figures 5.1 and 5.2 it is clear that there is a
substantial impact of the real devaluation on both sectors. In the éase
of food processing, the change is due entirely to export expansion
while, for textiles, the change is due both to export expansion and

domestic demand expansion. Import substitution is very small in both
sectors,

The reason for the different impact of domestic demand expansion
in the two sectors can be deduced from an examination of the behavior of
prices in the two sectors (given in Table 5.3 above). While net prices
rise in both sectors (compared to the basic run), the gross domestic price
actually falls in the textiles sector. The fall in domestic price induces

an increase in domestic demand and hence a significant contribution of

lj We do not here include petroleum and petroleum products because so
much depends on the growth potential for local production of crude and
we do not feel qualified to discuss this.

2/ When looking at the figures it is important to note that the scale is
specific to each sector.

3/ Note that the sectors include ginned cotton and tobacco products.
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domestic demand expansion to growth in textiles. One of the reasons
that the textile sector exhibits both a fall in domestic price and a
rise in net price is that the net price is a weighted average of net
receipts from both domestic and export sales. In the case of textiles,
the world price is assumed not to be affected by the volume of Turkish
exports. Thus, after the devaluation, the export price remains fixed
at the higher level and the net price rises even though the domestic
price falls. In the case of processed food, the export price is
sensitive to the volume of Turkish exports and so the domestic and
export prices are more closely linked. Another factor explaining the
behavior of textiles is the price of chemicals which provide important_
intermediate inputs into textiles. The cost of chemicals declines when
import rationing is relaxed, positively affecting the net price of
textiles.

It is also important to note that in both textiles and food
processing, exports expand through increases in production and not through
squeezing domestic demand. In food processing, domestic demand does
decline, but only marginally. In textiles, as already noted, it actually
expands. It is therefore clear that the resources that make this
possible must either have been "created" (increases in efficiency,
capacity utilization and investment) or they must have been attracted
from other sectors.

Figure 5.3 presents the growth decomposition for the chemicals
sector, one of the most interesting import-dependent sectors in the Turkish

economy. First consider the basic run with a constant price-~deflated
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exchange rate scenario. Growth is very rapid, but it is almost entirely
due to import substitution. Historically, chemicals has been a sector
in which the import ratio has steadily increased. To assume that it
could decline dramatically over the next five years may.well be over-
stating the adaptability of the sector. Fertilizers constitute an
important part of chemicals and the kind of import substitution pro-
jected by the basic run would imply dramatic increases in fertilizer
production. It is true that a lot of capacity is presently idle but
whether such increases are feasible must be judged by a more detailed
examination of the sector than is possible here. The basic-run numbers
do seem unrealistically high.

With higher real exchange rates, the situation is quite different
in experiments B~1 and B~2. Total growth is roughly evenly distributed
among domestic demand expansion, export expansion, and import substitution.
The total projected change in sectoral output is also much smaller. The
two high-exchange rate scenarios thus seem much more realistic. Note
that export expansion can be significant for chemicals with the appro-
priate trade policies. Chemicals is a large and diversified sector
dominated by high-cost import substituting activities. However, it also
contains subsectors processing low-cost domestic minerals that may provide

1/

a base for future export expansion.—

l/ Raw borates, for example, are in plentiful supply in Turkey and could,
with increasing degrees of domestic processing, lead to significant
exports from the chemicals sector.
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Withlchemicals, Basic metals is the most important import-
substituting, intermediate-goods-producing sector. Figure 5.4 shows
the impact of the experiments on the sector. The story is quite similar
to that of chemicals. With a constant pfice—deflated exchange rate,
import substitution is responsible for almost all of total output growth.
With high exchange rates, its role diminishes. Note, however, that
contrary to chemicals, overall growth does not much decline with higher
exchange rates. One of the reasons is>that the basic metals sector
has very stroﬁg forward linkages through intermediate deliveries to a
number of sectors: metal products, non-electric machinery, electrical
machinery, transport equipment, and construction. The input-output
coefficients from basic metals to these sectors are .42, .13, .26, .13,
.14 respectively. Chemicals has significant forward linkages only to
textiles and rubber & plastics (coefficients of .08 and .20 respectively).
Thus, the induced increases in intermediate demand reduce the decline in
the price of basic metals.

Figures 5.5 to 5.8 show the impact of the experiments on a number
of sectors "downstream'" from basic metals. In the case of metal products,
the forward linkage from basic metals is so strong that the high exchange
rate experiments actually lead to an increase in output, overcoming the
negative gros&—brice effect of the devaluation. In all these "downstream'
sectors, impott substitution is the most important source of‘growth in the
basic run and is replaced by domestic demand expansion in tﬁe high exchange

rate experiments.



(VKA |
- 011STHOA

1

NOISKVIXH
q0%d ViZH |

)

1z9dxy =

uny |oTseg i~

g

P e

| KOI1NITISENS
1HOANT, - :

S
H

x|

1

€8—-LL6T

JOLISINOU | Ei
‘in-g otseg

. QNVH3Q .

; ROTSNVAXE
THOVW TVOTHL0ZTa-
U
S munoia

N

.yt

L ZE0T

- 8938y
Yamoay .

.TERowy




1
I
i
{
i

SUBSTITUTION

~ Basic,Run . .. .
- Experi B-1 ..

IPMENT - &

QU

stoN 10

MESTIC ' ° ;|

. DEMAND -

NSPORT E

'EXPAN

.bo

7777777777777 \\\\\\\\\\ .

= e W.VW/”/////////.W/M/ ANNUNRNNSY

N

STITUTTON

{SUB

MESTIC |
EMAND  ;

TRICAI MACHINERY

. Do
D

DL ELec




- 148 -

In the metal products and the electrical and non-electrical
machinery sectors, domestic demand expansion is virtually nil in the
basic run. This result reflects the substantial decline in real invest-
ment that takes place from 1977 to 1979. 1In the basic run, total fixed
investment does not reach its 1977 level before 1982, with obvious
consequences for these sectors.

The story that emerges from the analysis of these sectors
emphasizes that looking at domestic production growth alone may be mis-
leading. For example, in the chemicals and machinery sectors, the growth
of output in the basic run appears very impressive. But one must realize
that it is all due to the import squeeze and represents the high-cost
production of domestic substitutes. It does not reflect an increased
availability of the products to the domestic market -- indeed, quite
the contrary. With higher exchange rates and increased foreign exchange
earnings, the necessity for import substitution diminishes and total
availability of the goods to domestic users increases substantially, at
lower cost.

Regarding exports, the analysis of the composition of the
sources of growth indicates that, in the next few years, the expansion
of non-traditional exports must come primarily from the currently important
export sectors: food processing and textiles. The initial base in all
other sectors, with the possible exception of clothing and mining, is
just too small to allow them to have a substantial impact within the next

five years. But the TGT model does project very significant export
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expansion in a iarge number of manufacturing sectors if relative prices
and incentives are strongly altered in favor of export activities. As
can be seeﬁ by referring back to Table 5.4, experiment B-2 projects the
highest export growth rétes in non-electrical machinery (38.1%),
chemicals (37.8%) and electrical machinery (34.1%). While exports from
these sectors will still be very small in 1983, their growth rate might
be very high. And it is this kind of performance that is needed to
create strong confidence both inside and outside the country in Turkey's
ability to overcome the crisis, speed up growth and deepen the indus-

trialization process.
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6. Conclusion

After two decades of remarkably rapid growth and development,
Turkey faces in 1978 a very serious crisis and a difficult challenge.
Economic and social change has been very important over the last decades.
From an overwhelmingly rural and traditional soclety, Turkey has become
a preddminantly urban and industrial economy in a very short period of
time. Old values and restraints have crumbled and the demand for a
better life style, once restricted to a small elite, has become universal.
Given the essentially free and democratic political environment and the
extremely competitive nature of the political process, a constant strain
on existing resources and capabilities is natural and healthy.

In the last few years, however, the tension has become too
great and the gap between expectations and reality, from being a source
of dynamism, has become a threat to continued development, social
stability and growth. This gap must be narrowed both by scaling down
and controlling the extreme form that consumerism and excess demand
have taken in the early 1970s aﬁd by rapidly expanding the productive
capacity of the Turkish economy. That much is clear to everyone and
however difficult it is politically, serious attempts are and will be
made in the right direction.

But there are many ways to attempt to expand productive capacity.
Everything cannot be achieved at once, priorities must be set and certain
sequences must be chosen as better than others. To try and achieve

everything at once is a dangerous strategy that courts defeat. Human



- 151 -

and material resources are scarce and will lose all effectiveness if
spread too thin.

Turkey is entering the Fourth Five Year Plan period with a huge
foreign exchange gap and the effective constraint on growth over the next
few years will be foreign exchange. .Assuming a high exchange rate policy
that would achieve a real devaluation of about 507 between 1978 and 1983,
| starting with a 307 devaluation in 1979, the TGT model projects the
feasibility of 25 billion dollars worth of merchandise exports during
the F.F.Y.P.' Merchandise imports would sum to 40 billion dollars. The
15 billion dollar deficit in merchandise trade and a 500 million dollar
reserve accumﬁlation target would be financed by 3.2 billion dollars of
net invisible earnings and 12.3 billion dollars of remittances and net
foreign capital inflow.;J This scenario allows for a GDP growth rate
between 7.5 and 8.0 percent. But to achieve 25 billion dollars worth of
exports requires a major shift in priorities and industrial strategy
that will reqhire great determination to succeed.

The constant price deflated exchange réte scenario, on the
contrary, assumes continued inward orientation of the economy. Exports
would only sum to 18 biliion dollars, constraining imports to 33 billion
dollars. The ratio of imports to domestic output would be continuously

falling requiring rapid import substitution on a broad front. The

average annual growth rate would fall to 5.5 percent.

1/ These figures are in current dollars and assume a 9.0% "dollar"
world inflation rate. .
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It will be very difficult to achieve massive import substitution
in all basic industries simultaneously. The strain that this would put
on Turkey's administrative, managerial and technical capabilities would
be extreme. By assuming the continuation of historical rates of technical
progress into a period of massive import substitution aimed at all basic
industries, the basic run of the TGT model is probably overstating the
growth potential implicit in a continued inward-oriented industrialization
strategy. But even if the 5.5 percent anﬁual growth rate projected by
the basic run were achieved, it is far from the 7 or 8 percent growth
rates that constitute Turkey's objective and that are necessary for the
rapid improvement in the standard of living of a population that is still
growing at 2.5 percent every year.

It is clear that a dramatic expansion of exports is the necessary
precondition for realizing annual GDP growth rates in the vicinity of 8
percent. This need for export expansion is widely recognized in Turkey.
But what is less clearly understood is that for such a massive expansion
in exports to take place resources must be diverted from other activities
into export-oriented production. It will not be'possible to achieve
dramatic g{gwth in the production of chemicals, basic metals and machinery
for the domestic market and simultaneously succeed in a massive export

expansion program. Resources are not unlimited and priorities must be

established. If massive export expansion is to take place, the required

resources must be released to export-oriented activities.
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It must also be realized that in a mixed economy where the
market and profitability calculations play an important role, resources
will not be attracted to export-oriented production if domestic market
oriented activity remainé mﬁéh'more ﬁféfitable.

Finally, it must be recognized that Tﬁrkey will be able té
expand her share in the world market rapidly enough only if the dollar
price of Turkish exports is sufficientiy competitive,

All this emphasizes that exports can only be expected to expand
if the price and incentivé relationships are such as to attract suffi-
cient resourcés into export production and allow the sale §f those exports
on the world market. It is these price and resource pull relationships
that have been.emphasized throughout this study and that have led us to
conclude that a major real devaluation is a necessary condition for
substantial.export expansion and rapid growth over the FFYP period.
Administrative measures and subsidies cannot succeed in an atmosphere
of extreme excess demand and severe import rationing. While a realistic
exchange rate is certainly not the only policy variable that should be used
to promote exports, it is by far the single most important variable.

To try and embark on a major export drive with a grossly overvalued
exchange rate éannot lead to success. And fért 3 above héé attemped

to demoristrate just how overvalued the exéhange rate has become. Further-
more a once andvfor all devaluation is not enough., What 1s crucial is a
clear commitment to keep exports profitable and to keep the real exchange

rate from drifting back down again.
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From the point of view of microeconomic structure and sectoral
growth, it must be recognized that export expansion for the coming few
years, will require more rapid growth in sectors where Turkey can be
immediately competitive and does not face important bottlenecks of tech-
nology and scale. Production must be increased rapidly and at moderate
cost, and an important exportable surplus must be generated quickly. Once
the peak of the crisis 1is overcome and confidence is restored, a more
ambitious program of selective import substitution can start simultaneously
with continued and broad based export expansion. Our microeconomic results
suggest that it may be efficient to concentrate import substitution efforts
on finished products in the metal working and machinery sectors rather than
pressing for rapid import substitution in basic intermediates and forcing
domestic producers to use the high cost domestic inputs. When choosing
priority sectors for import substitution it is/féyortant to ensure that
export potential also exists in the near future.( By this method the
structure of production and the structure of exporgs could be gradually
changed with more diverse and technologically more advanced products steadily
gaining in weight. Metal products, machinery and domestic resource based
chemicals may gain an increasing share in manufactured exports. The speed
of this transformation process will primarily depend on the overall degree
of resource mobilization as reflected in the investment rate. In guiding
and stimulating this process, export subsidies and preferential treatment
have a major role to play. While export subsidies cannot substitute‘for a
realistic exchange rate, they can and should be used to stimulate "infant"

exports from the capital goods and intermediate goods sectors. In an economy
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characterized by a history of price distoftibns and rigidities in factor
allocation, a sudden move towards fully unified effective exchange rates is
nelther possible nor desirable.

It is worth repeating that the TGT model attempts to capture
medium term mechanisms and does not include an analysis of macroeconomic
_monmetary mechaﬁisms and very short term adjustmént processes. Nevertheless,
to reach the lénger run Turkey must bridge the éhort run, and do it in
such a way tha¢ an effective export-oriented increase in production can
materialize quickly. While our model has nothing to say about the inter-
action between‘monetary policy and real magnitudes,>the relationship is
important. A ﬁonetary squeeze which is too severe may have strong negative
effects on production and capacity utilization. It is important to weigh
the gains fromilower inflation rates against the losses in potential output,
employment, and perhaps even exports. A strongly deflationary approach to
crisis management may in fact make the beginning of an export-led growth
effort more difficult to achieve. In our opinion, a gentler approach
including adjuétments and indexation in exchange rate and interest rates,
coupled with a substantial injection of new foreign borrowing made possible
by the introduction of resolute export-oriented policies, may be a much
more successfui policy package for short term crisis management than
severe deflation policies.

Concluding, it is important to stress again that an attempt at
rapid inward-oriented growth with a greatly overvalued exchange rate and
without the support of an adequate export performance is unlikely to
succeed and could lead to an even deeper crisis. On the other hand,

devaluation and export expansion alone do not constitute a solution to
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Turkey's long run industrialization problems. What is required is the
combination of a realistic trade and exchange rate policy that recognizes
the crucial importance of the exchange rate for trade performance, with
an adequate domestic resource mobilization policy that succeeds in
generating the real domestic savings necessary for the achievement of the
growth and industrial deepening targets widely embraced in Turkey. A
lot must be achieved and everything cannot be decided and allocated
bureaucratically from the center. It is therefore important that the
market mechanism be able to play an important and constructive role,
which can only happen if relative prices in general and the relative price
of foreign exchange in particular reflect the real scarcities constraining
Turkish growth.

To advocate a more rational price structure and a greater
role for the price mechanism is not enough. The market mechanism can
only become effective and socially acceptable if the distribution of
ownership and wealth is significantly altered in a more egalitarian direction.
Prices do not only allocate resources between sectors but also economic
welfare between people. A policy designed to get "prices right" must be
combined with a policy to get "incomes right." This is no small task,
but it will not be possible to reach economic equilibrium in Turkey without
at the same time making great progress towards social equilibrium. Convesely,
for Turkey's social problems to find a solution, an efficient economy and

rapid growth are indispensable preconditions.



- 157 -

REFERENCES

Adelman, I. and S. Robinson,.1978, Income Distribution Policy in Developing
- Countries, Stanford, Stanford University Press.

Ahluwalia, M., F. Lysy and G. Pyatt, "A Price Endogenous Model of Malaysia:
Some Static Experiments," World Bank, mimeo.

Armington P., 1969, "A Theoryvof Demand for Products Distinguished by Place
~of Production,'" Staff Papers, Vol. 16, pp. 159-178.

Bhagwati, J. and T.N. Srinivasan, 1978, '"The Evaluation of Projects at World
Prices under Trade Distortions: Quantitative Restrictions,
Monopoly Power in Trade and Nontraded Goods,'" World Bank, mimeo,
May.

Bruno, M., 1976; "The Two Sector Open Economy and the Real Exchange Rate,"
The American Economic Review, September.

Bulutay, H., et. al., 1974, Tiirkiyinin Milli Geliri, 1923-1948, S.B.F. Yayinlari,
Ankara.

Celasun, M., 1978, "Sources of Growth and Industrialization in Turkey,
1953-73," World Bank, mimeo.

Celasun, M. and 0. Caglarcan, 1975, "Policy Analysis with a Price-Responsive
Inter-Industry Model, Prototype Country Models," Working Note
No. 6, World Bank, mimeo. '

Chenery, H. and W.J. Raduchel, 1971, "Substitution inIPlanning Models" in
H. Chenery, ed., Studies in Development Planning, Cambridge,
Harvard University Press.

Chenery, H., and H. Uzawa, 1958, "Non-linear Programming in Economic
Development," in K.J. Arrow, L. Hurwicz and H. Uzawa, eds.,
Studies in Linear and Non-linear Programming, Stanford University
Press.

Chenery, H., S. Shishido, and T. Watanabe, 1962, "The Pattern of Japanese
Growth, 1914-1964," Econometrica, Vol. 30, No. 1.

Ciller, T., 1977, Tulk Sanayiinde Ithal Tkamesi ve Koruma Politikasi,
1963-1974, 1I.K.V. Yayini, Istanbul

De Melo, J., 1978, "Estimating the Costs of Protection: A General equilibrium
Approach," Quarterly Journal of Economics, May,

De Melo, J. and K. Dervis, 1977, '"Modelling the Effects in a Dynamic
Framework," Journal of Development Economics, Vol. 4, pp. 149-72,.

De Melo, J. and S. Robinson, 1978, "Tradability in Trade Theory," World
Bank, mimeo, July.

De Melo, J., K. Dervis, and S. Robinson, 1977, "A Global Model of North
South Trade and Growth," RPDS Discussion Paper No. 72, Princeton
University, March.



- 158 -

Dervis, K., 1975, "Substitution, Employment and Intertemporal Equilibrium in
a Non-Linear Multi-Sector Planning Model for Turkey,' European
Economic Review, Vol. 6, pp. 77-79.

Dervis, K., 1977a., "Exchange-Rate Adjustment, Trade Policy and Economic
Growth: Experiments with a Dynamic General Equilibrium Model of
Turkey," Discussion Paper No. 76, RPDS, Princeton University.

Dervis, K., 1977b., Planlama Modellerinde Dis Ticaret, Docentlik Tezi,
Istanbul.

Dervis K., and S. Robinson, 1977, "The Sources and Structure of Inequality
in Turkey, 1950-73," July, mimeo.

Ebiri, K., K. Bozkurt and A. Culfaz, 1977, Turkiye Imalat Sanayiinde Sermaye
ve Isgucu, T.C. Basbakanlik Devlet Planlama Teskilati, Yayin
No. DPT: 1624-303.

Ecevit, L. and E. Ozotun, 1975, The Changing Structural Distribution of
Income and Employment in Turkey and Kuznets' Hypothesis, Ankara,
State Institute of Statistics.

Findlay, R., 1973, International Trade and Development Theory, Columbia"
University Press. ‘

Harris, J. and M. Todaro, 1970, "Migration, Unemplyment and Development:
A Two-Sector Analysis," American Economic¢ Review 60.

Herschlag, Z., 1968, Turkey: The Challenge of Economi¢ Growth, E.J. Brill
(Leiden).

International Monetary Fund, International Financial Statistics

Issawi, C.? forthcoming , An Economic History of Turkey, Chicago University
ress,

Karaosmanog%;é A. and M. Durdag, 1977, "Basic Needs in Turkey," World Bank,
mimeo.

Kuran, T., 1978, "Internal Migration: The Unorganized Urban Sector and
Income Distribution in Turkey, 1963-1973," Discussion Paper
No. 82, R.P.D.S., Princeton University.

Krueger, A.0., 1974, Foreign Trade Regimes and Economic Development: Turkey,
New York, Columbia University Press.




- 159 -

Krueger, A.0., 1978, Foreign Trade Regimes and Economic Development:
Liberalization Attempts and Consequences, Ballinger
Publishing Co., New York.

Lancaster, K., 1966, "A New Approach to Consumer Theory," Journal of Political
Economy 74, 132-157.

Land, J., 1970, "The Role of Government in the Economic Development of
Turkey, 1923 to 1963," Rice University Program of Development
Studies, Paper No. 8, Fall.

Leamer, E. and R. Stern, 1970, Quantitative International Economics, Chicago,
Aldine Co. '

Ministry of Finance, 1977, Budget Revenues Year Book, 1976, Ankara.

Mundlak, Y., 1976, Migration out of Agriculture - Empirical Analysis Based
on Country Data, International Food Policy Research Institute,
Washington D.C.

OECD, 1976, "SUPEMI Continuous reporting system on migration, 1976 Report."

Petri, P., 1976, "A Multilateral Model of Japanese-American Trade," in
J. Skolka, K.R. Polenske, eds., Advances in Input-Output Analysis,
Ballinger Publishing Co., Cambridge.

Pyatt, G., 1978, "Income Distribution and Endogenous Prices in Development
Planning Models," mimeographed, World Bank.

Pyatt, G., and E. Thorbecke, forthcoming, Planning for Growth, Redistribution
and Employment.

Robinson, S. and J. de Melo, 1976, "A Planning Model Featuring Trade, Intra-
Sector Product Differentiation and Income Distribution," Research
Program in Development Studies, Discussion Paper No. 69, November.

State Institute of Statistics, 1976, Census of Industry and Business Establish-
ments: Manufacturing Industry, Ankara.

State Planning Organization, Annual Programs, Ankara.

State Planning Organization, 1976, Dorduncu Bes Yillik Kalkinma Plani,
1978-1982: Buyume Alternatifleri, T.C. Basbakanlik Devlet
Planlama Teskilati, Yayin No. DPT: 1941-IPD: 395.

State Planning Organization, 1977, Dorduncu Bes Yillik Plan Modeli ve Yan
Calismalari, T.C. Basbakanlik Devlet Planlama Teskilati, Yayin
‘No. DPT: 1602-IPD:401.

Stone, R., 1970, Mathematical Models of the Economy and Other Essays, London,
Chapman and Hall.




- 160 -

Syrquin, M., 1976, "Sources of Industrial Growth and Change: An Alternative
Measure," World Bank, Economics of Industry Division, mimeo.

Taylor, L., ed.,, 1978a. Models of Growth and Income Distribution in Brazil,
forthcoming.

Taylor, L., 1978b, Macromodels for Developing Economies, forthcoming.

T.C. Resmi Gazete, 1978, 1978 Yili Programi, Ankara.

United Nations Department of Economics and Public Affairs, 1975, Towards
a System of Social and Demographic Statistics, New York, United
Nations, ST/ESA/STAT/SER.F/18.

World Bank, 1978, "Historical Rates of Change in U.S.$ GDP Deflators:
1961-1975,", EPD internal memorandum, February.



The Foreign Exchange Gap, Growth

and Industrial Strategy in Turkey: 1973-1983

Kemal Dervis

Sherman Robinson

Appendices A and B

The Equations of the TGT Model

The Data

July 1978



A.l

A.2

Appendix A

The Equations of the TGT Model

Kemal Dervig

Sherman Robinson

July 1978

Static Model Equations

A.1.1 Prices

A.1.2 Factor Markets and Domestic Supply
A.1.3 Foreign Trade

A.1.4 TIncome and Nominal Flow-of-Funds
A.1.5 Product Demand and Supply

Dynamic Model Equations

A.2.1 Investment Allocation

A.2.2 Rural-Urban Migration



- Al -

A.1. Static Model Equations

In this section, we present in summary form the complete set of
equations for the within-period static model. The dynamic, intertemporal
linkage model is discussed in the next section. The endogenous variables

are listed in Table 3. A few notation conventions are followed throughout:

Endogenoqf variables are all denoted by capital letters.

Lower case letters, Greek letters, and letters with "~ are all

parameters.

- Any letters with a bar (=) on them are exogenous variables in
the within-period model but are updated as part of the dynamic
model.

- Letters with an * are policy parameters assumed to be set exog-
enously by the government;‘

~ The subscripts i and j are used for sectors. They always range
from 1 to n.

- The subscript k refers to labor categories and ranges from 1 to m.

-~ The superscript d refers to domestic goods.

The superscript m refers to Imports.

The discussion of the variables and corresponding model equations

will follow the order of the presentation in Table A.l.

A.l.1 Priceé

The model will solve for the prices of domestic goods, Pi, en-
dogenously to clear the markets for domestic goods. The market clearing

conditions are given by the product market excess demand equations discussed
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in the last part of this section. For the discussion of variables and
equations in the first four parts, it is convenient to assume that domestic
prices, Pi, are given -- perhaps by some initial guess.

Equation (1) defines the domestic price of imports:

1) PM, = T%(1 + tm )ER
( 1~ M tm;) n
where ﬁ? is the world price in dollars,
*
tmi is the tariff rate ad valorem, and

*
ER is the exchange rate.
The price of the composite good, which is a C.E.S. aggregation

of imports and domestically produced goods by the same sector, is given by:

N m, d m, d
(2) Pi = [PDi + PMi Mi/Di]/fi[Mi/Di’ 1] n
m
where Mi is imports,
Di is domestic demand for domestic production,

fi(—) is the C.E.S. aggregation function.
Note that the C.E.S. aggregation function is evaluated at the point (M;VDg, 1).
The composite good price is a function only of the import ratio, not of

the levels of import and domestic demands.

The world price in dollars of domestically produced goods which

are exported 1is given by:

_ * *
3) PWEi = PDi/[ER 1+ tei)] n
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Equation

Name Variable Reference Number
l. Prices
Domestic prices PDi 37 n
Import prices PMi 1) n
Composite good prices Pi (2) n
Export prices PWEi (3) n
Net prices (value added) PVi ) n
Capital stock prices PKi (5) n
Price level equation - (6) -

6 *n
2. Factor Markets and Domestic Supply
Production functions Xg (7) n
Capacity utilization Ui (8) n
Labor aggregation function L, (9) n
Labor demand equations Lki (10) nem
Aggregate labor demands LE (11 m
Aggregate labor supplies Li (12) m
Average wages Wk (13) m

3'n + 3'm + n°m

3. Foreign Trade
Export demand Ei (14) n
Desired imports MD? (15) n
Domestic supply Sg (16) n
Total imports TIM a7 1
Import rationing ratio RM (18) 1
Import deﬁand M? (9) n

4n + 2
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Equation
Name Variable Reference Number
4. Income and Nominal Flow-of Funds
Net labor income ' YL ' 20y - 1
Net non-labor factor income YK (21) 1
Government non-factor income YG (22) 1
Total resources RT (23) 1
Labor resources RL (24) 1
Capital resources RK (25) 1
Government resources . RG (26) 1
Total investment fund TINV 27 1
Total private investment PINV (28) 1
Government investment GINV (29 1
Total investment in stocks SINV (30) 1
Private consumption PCON (31 1
12
5. Consumption Demand and Supply
Consumption demand Ci (32) n
Stock accumulation by sector
of origin Si (33) n
Fixed investment by sector of
destination Yi (34) n
Fixed investment by sector of .
origin zy (35) n
Intermediate demand Vi (36) n
Domestic demand for domestic Dq (37) n
goods * ;;_

Total number of variables: 19+n + 3+m + n°'m + 14
Total number of equations: 19¢n + 3°m + n*'m + 15
of which 19°n + 3°m + nem + 14 are independent



- A5 -

*
where tei is the export subsidy rate ad valorem. Note that as discussed
in Section 2.6 above, the small country assumption is dropped and the
world prices of Turkish exports are set by the domestic price. Explicit

export demand furctions are introduced below (in Section A.1l.3).
Value added per unit of output in each sector, or net price, is given by:
*
(4) PV, = PD, - TP.a,, - ts,PD n

i i 3 i il i i

*
where aji are fixed input-output coefficients and ts1 are indirect tax rates.

The price of a unit of aggregate capital by sector is given by:

(5) PKi = ijbji
h|
where b.i are the fixed shares of capital goods by sector of origin required to
make up one unit of aggregate composite capital by sector of destination. Note that
b, .=1 for all i.

3 It

The overall absolute price level and hence the inflation rate

are set exogenously in the model. The price level equation is given by:

(6) 0. P, = PL one
11

where Qi are the weights for the price index (Eﬂi=1) and
i
PL is the overall price level.

A.1.2 Factor Markets and Domestic Supply

The production functions are given by:

) X; = UA - g (K, L) n
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where Ui is the utilization rate,

Ai is the productivity parameter,

— 1is aggregate sectoral capital stocks,
i
Li is aggregate labor and

gi(-) is the C.E.S. function.

Note that the production function is a two-level function. Capital
is a fixed-coefficients aggregation of capital goods and is assumed to be
immobile across sectors within a period. Intermediate goods are assumed to

be required according to fixed input-output coefficients.

The utilization parameter (Ui) in the production function was
discussed in Section 2.5. In one variant of the model, it is always assumed
to equal one. In another variant, it is a function of the overall degree of
import rationing in the economy and of the degree of dependence of an in-

dividual sector on imported intermediate goods. The function is given by:
(8) U, = )™ n

where RM is the import rationing factor defined in equation (18) below,
o is a parameter, and
m; is the ratio of the value of imported to total intermediate goods

requirements in sector i.

Labor is a C.E.S. aggregation of labor of different skills categories,

with the function given by:

(9) L= N(@yys oo oy L
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where Lki is labor of skill category k in sector i and

Ai(—) is the C.E.S. function.

There are three types of labor: agricultﬁral workers and two
types of urban labor, "organized" and "unorganized." Urban labor does not

work in the agricultural sector and vice versa.

The demand for labor is given by the first order conditions
for profit maximization, that the wage equals the value of the marginal
product. For -organized urban labor (category 2), the wage is assumed to be

fixed. For agricultural labor and unorganized urban- labor, the wage is

assumed to adjust to clear the labor market. The equations are:

3%,
(10a) Pvi T W, k #2
ki
men
BX, _
(10b) PVi T Y k=2
ki

where Wk is the wage, with W2

Aggregate demand for labor of different categories is

fixed exogenously.

obtained by solving equations (10) and summing over sectors to get:

(11) L' = IL m

(12a) L§ =T one

As discussed in Section 2.5, the model has a rather special

treatment of the urban labor market. The total urban labor
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supply is fixed and hence any unemployed organizéd labor will find
jobs in the unorganized urban labor market. Thus, the supply of unorganized

urban labor is given by:

(12b) L. =L - LS one

The employment of organized labor is simply given by demand:

(12¢) LS = Lg

one
2

Given that the urban organized wage is fixed, there are only two
labor markets for which wages adjhst endogenously. Thus, labor market

equilibrium conditions are given by:

(13a) Lg-LISc=O k=1, 3
(13b) W= W K = 2

A.1.3 Foreign Trade

The world demand for exports by sector are a function of the
supply price PW"Ei and the average world price for that sector; ﬁi. The

equation is:

=e

I

d _ = i n

14) Ei = EBi( Fﬁﬁz) i n

where‘Eﬁi is the "normal" demand for exports when ﬁi=PWE and ny is the

i

elasticity of demand.
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For three sectors (agriculture, mining and textiles) we retain the
small-country assumption and specify that the world price of exports is
not affected by Turkish exports. For these sectors, we instead assume
that the share of domestic production which exported is a function

of the ratio of the domestic price to the export price. Thus:

e _ pd/yd-
Si Ei/Xi f(PDi/PEi)

- *
where PEi = iT° (1+#te ) ER. Exports are now given by:

The fuﬁction f(+) is a symmetric logistic function withllower asymptote
of zero and upper asymptote of twice the base-year export ratio for each
sector. The equation for value added per unit of output (4) must also
be adjusted to reflect the fact that exports and domestic sales are at
different prices.

The deman& for imports depends on combining imports with domestic
goods in desired proportions which are a function of the relative prices

of imports and domestic goods.
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Desired sectoral imports are given by:

8 PD

(15) " = L4395 ¢

i
= (%
i 1 Gi

PM,
i

d

)Ui Si n

where o is the elasticity of substitution and
Gi is the import share parameter in the C.E.S. function defining the
composite good.
The variable Si in equation (15) is the supply of the domestically produced
good to the domestic market and is equal to total domestic production

minus exports:
(16) S

As discussed in Section 2.3 , we assume that imports are rationed
(in proportion to desired imports) so that total imports do not exceed

available foreign exchange. Total imports in dollars are given by:

= — — — *
(17) TIM = INES + FK, + FK, + FK, - AR one
i i7i 1 2 3
where fﬁi is workers' remittances from abroad,
fﬁé is long-term foreign capital inflow,
fEB is short-term foreign capital inflow, and

*
AR 1is the target change in foreign reserves.
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Imports are determined by multiplying the level of desired

imports by a rationing factor, RM:

(18) RM = TIM/INT - MDT one
i i
i
m
(19) MT = RM - MD] n
\.1.4 Income and Nominal Flow-of-Funds
Net laber income is given by:
(20) YL = IIW, e+ L (1 -t
= W - L, Q- ) one
ik
*
vhere tk is the direct tax rate.
Net non-labor factor income is given by:
(21 YK = 5(ev.x% - sWL ) » (1 -tk
) $ VR T Plyy) (k) one
*
vhere tki is the direct tax rate on sectoral non-labor income.
Government non-factor income is given by:
* * d *_m__*
(22) YG = It WL, + Itk; *(BV.X] - IW L .) + Itm FJER MT
ik i k
* % _d * d
- YLte,PWE.ER E, + Tts.PD.X one
g 1 i i i 1 174

Total resources are defined as the total amount of funds available

o be spent on goods, either domestic or imported:

*—: * K *
'23) RT = PV, X0 + Zem TER M® - Ste TOER ES

* d — —_— — *
X u 1 14 5 + ZtsiPD Xi + (FKl + FK, + FK3)ER

g 1 1 i 1 i

2

one



- All -

Labor resources are the total funds available to labor. They

are given by:

% — % % *
(24) RL = YL + @LTS - uLAH + FKlER - uLAR ER one

%
where TS is total transfers

6, is labor's share of total transfers,

* -
AH is new money creation (seignorage), and

M is labor's share of forced holding of new money.
Capital resources are defined as total funds available to recipients
of capital income and are given by:l/
25 RK = YK M+ 0,18" + FRLER ARTER”
(25) = - (UK - Us) KTS 3 = Mg one

where My is capital's share of forced holding of new money,
Mg is capital's share of receipts from seignorage, and
OK is capital's share of transfers.

Government resources are given by:

* T
(26) RG = YG + (1 -~ uS)AH - TS + FKZER one

As discussed in Section 2.7, the treatment of new money creation,
or seignorage, is designed to permit the model to be extended to include
monetary and inflationary submodels. It can . be seen
as a special type of transfer mechanism. The seignorage account takes
money, AH*, in the form of forced savings from labor and capital income in

the proportions 23 and My (uL+uK=l) and gives it to the government and to

1/ Note that in terms of the Social Accounting Matrix discussed in Section 2.7
this treatment combines the "enterprise" and "capitalist household" accounts.
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caplitalists in the proportions (l—us) and Hg: Note .that changes in foreign
reserve (AR*) are assumed to be held by the private sector and are divided
in the same proportions as holdings of new money. Thus, in the model,

they are treated in a manner analogous to that of new money creation.

The transfer account, TS*, simply takes money from government
resources and gives it to labor and capital in proportiomns OK and OL
(®K+OL=1). The account is included to capture transfer mechanisms that
are both implicit and explicit in the Turkish accounts and to provide an
interesting palicy instrument for experiments.

Total nominal investment is given by:

(27) TINV = SLRL + SKRK + GINV one

A

where SL is the average savings rate from labor resources,

~

SK is the average "savings'" rate from capital resources, and
GINV is government investment (defined below).

Total nominal investment outside the central budget is given by:
(28) PINV = TINV - GINV one

Nominal government investment is either determined residually or

set exogenously. Thus,

* 4
RG -~ GCON one

(20) GINV

*
or GINV = GINV in which case AH becomes endogenous.
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GCON* is nominal government consumption which is set exogenously. Al-
ternatively, it can be set endogenously instead of AH when GINV is fixed.
What is required is that some component of the nominal flow-of~funds must

be allowed to adjust endogenously to ''close" the accounts. Different closure
rules are discussed in Section 2.7 above.

Total nominal investment in stocks or inventories is given by:

(30) SINV = IP.S one
3 i'i

where Si is real investment in stocks (determined below). Total nominal
fixed investment equals TINV - SINV.

Total nominal consumption expenditure equals:
(31) PCON = (1 - SL)RL + (1 - SK)RK one

We do not distinguish consumption patterns by different categories of con-

sumers and hence treat all consumers as having the same tastes.

A.1l.5 Product Demand and Supply

In this section, we present the sectoral demands for products by
consumers, investors and government and derive the excess demand equations
for the product markets. Note that, except for exports, the demands are
for composite goods -~ the superscript d is used to denote the domestically
produced good.

Consumption demand is given by:

(32) ci = (cpiPCON + cgiGCON)/Pi n
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wherea:;i are private consumption shares and

cg, are government consumption shares.
Scp, = Icg, = 1.
1 + g 1
These expenditure equations are extremely simple, a linear ex-

penditure system without subsistence minima.
Real investment in stocks, or inventory accumulation, is given by:

o .
(33) Sy = Y1 & er1y” X9 n

where Yi are inventory coefficients and

=d
Xi(t+1) is projected output next year.
Fixed investment by sector of destination is given by:
(34) ¥, = Y5, (PINV + GINV - SINV)/PK, n

where §§£ are the sectoral shares of private investment by sector of
destination (Z§§;=1).
i

The shares Ygi are determined as part of the investment model and
are a function of sectoral shares in total capital stock and of differential
sectoral profit rates. They can be determined endogenously in the within-
period model and so be a function of current profit rates or can be set in
the between-period dynamic model and so be a function of past profit rates.

Their determination is discussed below in Section A2 as part of the dynamic

model.
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Fixed investment by sector of origin is determined by applying

the fixed capital coefficients (bij) to investment by sector of destination:
(35) Z, =Ib, .Y, n

The demand for intermediate goods is given by multiplying the

fixed input-output coefficients by domestic production:
(36) vV, = La,.X, n

Effective domestic demand for domestic goods is determined by
subtracting sectoral import expenditures from total expenditure on the

composite good by sector.

d

37 D, = {Pi(ci +2, 0+, 4+ si) - PMiMi}/PDi n

Equilibrium in the product markets requires that the excess demand

for domestic goods be zero in every sector (including export demand):

d d
i

(38) Di -8, =0 n

The essence of the within-period solution problem is simultaneously

to find a set of prices such that product excess demands are zero, a set of

wages such that labor market excess demands - equation (13) - are zero,

and an average import rationing rate (RM) such that the balance of payments
18 consistent with desired reserve accumulation. Such a solution
represents a general equilibrium in the markets for products, labor and
foreign exchange that is consistent with the behavioral constraints em-
bodied in the model. Given the specification of the factor markets and of

import rationing, the solution does not represent a neoclassical free-
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market equilibrium. It is instead a solution constrained by behavioral
and institutional specifications believed to represent a picture of
the Turkish economy that is empirically reasonable for a model designed to

explore questions of trade and industrialization strategies.

A.2 Dynamic Model Equations

)

Table A.2 presents a list of the exogenous and policy variables
which are updated in the intertemporal model. 0f the list, those relating
to investment allocation (Ygi) and rural-urban labor supplies (iu and fA)
are behaviorally the most important. The rest are projected using simple
time trends, growth rates, exogenous projections, or accounting. We will
not consider these variables further, but will instead discuss the models
of investment allocation and of rural-urban migration which determine the

basic structure of the supply of factors in the next period.
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Table A.2

Dynamic Model: Variables To Be Updated

Non-policy Variables

ﬁ? ¢ world price of imports
ﬁ: average world price of sectoral exports
PL : overall price level
Xi sectoral total factor productivity
Eﬁi export demand parameter
ffi : workers' remittances from abroad
fﬁé : long-term foreign capital inflow
Fis : short-term foreign capital inflow
EEi private consumption shares
Egi ¢ government consumption shares
ii(t+l) : projected sectoral outputs (for inventory investment equation)
E& sectoral capital stocks
§§i sectoral investment shares
ﬁé ¢ urban skilled wage
EU : urban labor supply
fA : agriculturaltlabor supply

Policy Variables
ER* : exchange rate
tm: : tariff rates
tez : export subsidy rates
tsz indirect tax rates
t* : direct tax rates on labor income
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The sectoral profit rates are defined as returns to capital when
the entire capital stock is valued in current prices and also includes

capital gains. The equation is:

d
Vi X,e - ™Mlrie Pk, . - @ - d,)EK
_ k i, t i i, t-1
(40) Rt T K K + PK
? i,t-171i,t-1 i,t-1
where Ki,t—l is the capital stock at the end of the last period

(and which is used in production in this period),
ai is fixed sectoral depreciation rates, and

PKi ~ is the capital goods price in equation (5).
When the investment mobility parameter u is zero in equation (39),
investment shares equal last period's capital stock shares. When u is '
positive, the sectoral allocation of investment will respond to profit
rate differentials and high profit sectors will attract funds from low
profit rate sectors. Thus, p measures the intersectoral mobility of
investment funds. It is not, however, an index of the degree of perfection
of capital markets. Even 1f u 1is zero, the system may move towards equal-
izing profit rates over time, and, if p is too large, it is easy to make
sectoral profit rates oscillate. The parameter y is rather an indicator

of the responsiveness of capital markets to market signals, namely,

differential profit rates among sectors.

A.2.2 Rural-Urban Migration

The rural-urban migration model treats migration as being a function
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of the differential between the rural and urban wages. Migrants are
assumed to be attracted by the average urban wage compared to the rural
wage (Wl). Total rural and urban labor are also assumed to have exogenously

specified natural rates of growth. The labor supply equations are given

below:

(41) A= LA(ll ¢ - MG
t+1 t t

(42) L‘t’+1 =L, +6") + MIG,

(43) MIG, = el %; - 1]L‘;‘

(44) we = i(WZLZi + W3L31)/LU

As discussed in Section 2.8 above, this approach is similar,

but not identical, to the Harris-Todaro fermulation.

It should be clear from the discussion of the dynamic model that
there is considerable scope for flexibility in the choice of which variables
are to be detefmined in the static and intertemporal stages of the over-
all model. One could, of course, take a lot more "out" of the static model
and put it "into" the intertemporal model. Indeed, price formation could be
modelled dynamically as a2 disequilibrium adjustment process in the between-
period model. ;This would dramatically‘reduce the degree of simultaneity in
the static CGE model! However, such an approach would focus the model
almost exclusively on short-run forecasting issues and would destroy much

of its usefulness for examining issues of medium-term development strategy.
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Appendix B: The Data

This appendix presents a summary of the data and parameters used
to compute the 1973 base year solution of the TGT model. In common with
other development planning models, the parameters of the TGT model are based
on a single-year '"calibration'" of the model supplemented by adjustment in
the dynamic trends of some parameters to fit the historical 1973-1976
path.lj

The base year solution is built around the 1973 State Institute
of Statistics (S.I.S.) 63 sector input;output table which also forms the
core data base to Turkey's offical Fourth Five Year Plan (FFYP). While
the data underlying the FFYP are sufficient for a dynamic input-output
modelling exercise, they are not sufficient for the TGT model. We have had
to assemble additional data - notably on capital stocks, wages; employment
and government revenues and expenditures -~ from various other sources. The
most Important among these are the following:

- The S.I.S. Census of Manufacturing Industries.

- The S.I.S. Annual Surveys of the Manufacturing Industries.

- The S.I.S8. 1970 and 1975 (preliminary results) Population

Census.
- The State Planning Organization's (S.P.0.) Annual Programs,

particularly the 1975 and 1978 Programs.

- The S.P.0.'s FFYP modeL%/

1/ Efforts to extend the estimation procedure to formal time-series and
cross-section analysis sill be undertaken under a separate research
project to start in the fall of 1978. (RPO 671-79)

2/ See S.P.0. (1976) and S.P.0. (1977).
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- A special S.P.0. study on capital and labor in.the manu-
facturing industries.!J

~ The Budget Revenues Yearbooks published by the Ministry of
Finance.

We have also drawn on data assembled for the research project:g/

"A Comparative Study of The Sources of Industriaerrowth and Structural

Change", notably by Merih Celasun of the Middle East Technical University.

In addition, we have used wage-share data assembled for the Bogazici-

Princeton income distribution project.

Table B~1 gives the sectoral aggregation scheme used for the
TGT model. Note that the sectors outside manufacturing are highly aggre-
gated and that the focus is clearly on the manufacturing industries. The
petroleum sector is vertically integrated and includes crude petroleum, -
natural gas, refining and other petroleum and coal products. This verti-
cal aggregation was chosen because of the special nature of price formation
and indirect taxes in the sector.

Lightly processed agricultural products such as tobacco products
and ginned cotton are included in the food and textiles sectors respec-
tively. Thus much of cotton and tobacco exports do not appear as "'primary"
exports, an important point to remember when interpreting the trade statis-
tics generated by the model.

Infrastructure includes electricity, gas and water as well as
ownership of dwellings, although it is dominated by the transport and
communications sectors. Services includes public services which, in the

1973 S.I.S. input-output table are treated as direct government purchases

of value added.

1/ See Ebiri et al.(1977)
2/ RPO 671-32.
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Tables B-2 and B-3 give the input-output coefficients and the
capital shares matrices used in the TGT model. The input-output matrix
is derived by straightforward aggregation from the 1973 S.I.S. matrix.

The capital shares matrix was constructed using the composition of invest-
ment data in the S.I.S. Annual Surveys and the capital stock estimates
described in Table B-4. The investment shares data were available only for
mgnufacturing. Outside the manufacturing sectors, the share coefficients
represen; our best guesses, designed to add up to the overall economy-wide
composition of investment as given in the investment column of the 1973
Input-Output Table.

Tablqs B-4 and B-5 give the déta and parameters for the sectoral
production funétions¢ We have assumed that the elasticity of substitution
between "organized" and "unorganized" labor is unity in all sectors which
employ both categories of labor. The elasticity of substitution between
aggregate labor and capital varies across sectors. For a number of séctors,
it is assumed to be one (i.e., a Cobb-Douglas specification). A CES
specification is used for a number of important manufacturing sectors and
mining. The elasticities of substitution have not been estimated econo-
metrically but are based on informal evidence in Turkey and on estimates from
other coﬁntrieé.

Total domeétic output is derived from the 1973 input-output table,
with some adjustment necessary in the treatment of indirect taxes and
subsidies. The export column in the 1973 table does not reflect the fact
that unit export prices are affected by export subsidies. Given a positive
subsidy, the same physical commodity will sell at a lower price in the

export market than in the domestic market. Thus the export "units" are
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adjusted upward in accordance with the subsidy rates to achieve strict
comparability of units.

To determine employment levels by sector, we used the 1970
Census estimates and the S.I.S. data on the Manufacturing Industries.
First, we determined total sectoral employment levels for 1970 using both
the 1970 population Bensus figures and the S.I.S. manufacturing census
figures. When there was a conflict, we used the population census figures
which tended to be somewhat larger. This procedure gives an estimate of
total employment in both the modern, large-scale organized sector and in
the more traditional, small-scale enterprises. From the 1970 manufacturing
census, we also have the total number of workers in large-scale enterprises
alone, where large-scale refers to enterprises with more than ten workers.
It is therefore straightforward to obtain a sectoral ratio of small-scale
to large-scale enterprise employment. We do not have figures on either
total employment or small-scale industry employment for 1973. But the
1973 annual survey of manufacturing does provide the number of large-
scale enterprise workers. Assuming that the small-scale to large-scale
ratio has not changed in the three years from 1970 to 1973, we can there-
fore obtain an estimate of small-scale enterprise employment for 1973.
(given in Table B-4).

For the sectors outside manufacturing, we simply use estimates
based on interpolation between the 1970 and 1975 Census estimates. We
somewhat arbitrarily classifed workers in construction and infrastructure
into labor category 1 ("organized" sector) because they are largely
covered by social security legislation and divided up employment in services

according to the share of workers covered by social security and the share
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of government employees.l/

To estimate wages and wage payments, we used the same method that
was used for employment, relying on the S.I.S. annual surveys and a parti-
tion between large-scale and small-scale enterprises. The major problem is,
of course, that a large proportion of the employed labor force even in
industry still Lonsists of unpaid family workers and self—employed.g/

The assumption used is that all workers in small-scale enterprises, employees
as well as self-employed and family workers, received the average wage of
small-scale enterprise employees, computed from the 1970 census of small-
scale manufacturing enterprises.éj No doubt for many family workers this
assumption overstates the return to their labor. On the other hand, many
self-employed méy earn considerably more than the average wage of small-

]

scale enterprisé labor. So on average the assumption made is probably not
too far from reélity.ﬁ/

As is usual when building planning models, the data on capital
stock present the greatest problems. There is no series of investment
by sector of destination in Turkey that is reliable and has sufficient

economy-wide coverage. We have had to rely on imperfect and incomplete

sources to construct our 1973 capital stock estimates. The first source

1/ See S.5.K. Yearbook (1973).

2/ See Ecevit and Ozutun (1975) for a careful breakdown of the labor
force by employment status.

3/ See S.I.S. (1976).

4/ See Kuran (1978) for a more detailed discussion of the urban informal
sector in Turkey.
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used was the FFYP model document itself.lJ On pages 108-110 it contains
detailed sectoral estimates of marginal capital-output ratios for the FFYP
period. Assuming equivalence between average and marginal capital-output
ratios, once can get a preliminary estimate of 1973 capital stock. While
it is useful to go through this exercise, the marginal ratios may differ
from the average ratios, and it is the average ratios that are needed to
estimate sectoral capital stocks.

More recently, three researchers in the Social Planning Division
" of S.P.0. have attempted to provide a consistent series of capital stock
and investment in large-scale manufacturing enterprises based on the S5.I.S.
survey data and on the unpublished results of a more restricted S.P.O.
survey of private manufacturing enterprises.gj This study represents
a careful effort to reconcile the available data but it is only addressed
to 1arge-scaie manufacturing enterprises. Nevertheless we have taken it
as our starting point for capital stock estimates.

The average capital-output ratios implicit in this study are
significantly lower than those obtained by using the incremental FFYP
estimates and assuming them to be equal to the average ratios.

The capital stock figures provided in Table B-4 are close to
what is implied by the Ebiri et al. S.P.0. study for the manufacturing
sectors. For agriculture, mining, construction, infrastructure, and

services they are weighted averages derived from the FFYP estimates of

1/ See S.P.0. (1977).

2/ See Ebiri et al. (1977).
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incremental coefficients and assuming that the average coefficient is equal
to the marginal coefficient. The sectoral profit rates reported in Table
B-5 provide a useful check on the "reasonableness'" of the estimated
sectoral capital stocks. The magnitude and variation in sectoral profit
rates do, in fact, seem reasonable and support our use of the estimated
average capital-output ratios.

vTable B-6 gives the presentation of the base year trade data.
The sectoral breakdown is based on the 1973 S.I.S. input-output table.
Note that trade and transportation margins appear in infrastructure and
services and are not distributed to the individual sectors. The Armington
substitution elasticities and the export demand elasticities constitute
the "best guesses" and represent a compromise between the extreme elasticity
pessimism common in Turkey and the much more optimistic views of many
outside researchers. The& also represent an intermediaté position between
the "perfect complementarity'" assumptions made by fixed coefficients models
and the "perfect substitutability" assumptions of pure trade theory.

Table B-7 gives a number of miscellaneous sectoral parameters.
Perhaps the most important are the productivity growth or technological
shift parameters. 1ney are essentially based on running the model for the
1973-1977 period and varying the technological shift parameters until
growth in the major sectors projected by the model equalled growth that
actually took place during that period. We did not have data on sectoral
output growth rates at the two digit level and in the absence of such
knowledge we did not attempt to specify differential rates of technical

progress within manufacturing. While it is quite clear that technical
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progress has been much slower in the service and infrastructure sectors
than it has been in the manufacturing sectors, we lack knowledge on
relative performance within manufacturing. If it is true that technical
progress is going to be more rapid in the basic intermediate and capital
goods industries than in the "light" consumer goods sectors, this would
have a significant impact on the design of optimal long run industrializa-
tion policies.l/ But the little evidence there is on this issue is con-
flicting and it was preferable to assume essentially uniform technical
progress rates rather than introduce a variation that would add to the
complexity of the results without being based on conclusive evidence.

The world-trade growth rates are somewhat higher than has
materialized in the 1970'5, reflecting a more optimistic view than is
currently fashionable. However, one must take into account Turkey's
geographical location near the booming Middle Eastern market where demand
growth has been, and will continue to be, much more rapid than world
averages.

The sectoral consumption shares, indirect tax rates and tariff
rates are based on the 1973 S.I.S. input output table and the S.P.0.'s
FFYP model document.gj We have also checked these estimates against
tariff revenue data from the Finance Ministry's Budget Revenues Yearbook
and the TGT model's projections are very close to the revenues actually

collected during the 1973-1976 period. The same is true for direct and

1/ See De Melo and Dervis (1977) for an exploration of the impact of
differential technical progress on optimal trade policy.

2/ SPO (1974).
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indirect tax rates that have been estimated by fitting a linear trend to
the proportional rates so as to reproduce tax collections for the 1973-
1976 périod.

Finally the growth rate of world prices is projected in terms of
nominal dollars and includes an assumption of a very small but continuous
downward drift of the dollar against European currencies, yielding a 9.0
percent dollar denominated world inflation rate. Given that many of our
porjections are reported in nominal dollar terms, this 9.0 percent world
inflation assumption is important to keep in mind, although the real
variables of the model are not affected by the world inflation rate as
such but only by the difference between domestic Turkish inflation and

world inflatilon, given the specified time path of the exchange rate.
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11.

12.

13,

14.

15.

16.

17.

18.

19.

Table B-1

Definition aund Composition of the 19 Sectors Used in the TCT Model

1UL DTCLULY

Agriculture

Mining

Food

Textiles

Clothing

Wood & Wood Products
Paper & Printing

Chemicals

Ruﬁber»& Plastics
Petroleum & Pet. Prod.
Non-Metallic Mine;al Prod.
Basic Metals

Metal Products

Non-Electrical Machinery

Electrical Machinefy

Transport Equipment

Construction

Infrastructure

Services

01.
03,

05.
07.

10.

11.
12.
13.

14,
15.
16.
17.
18.
19.

20.
21,

22.
23.
24.

25.
26.

27.
28.

29.
30,
31.

34,
35.
49.

06.
32.
33.

36.
37.
38.

39,
40,

41.

42,
43.

44,

45,
46.
47,
48,

52,
53.

50,
51.
56.
58,
59,
60.
64,

54,
55.
61.

62,

63,

asro Ped,a, DVULOLE

Agriculture 02, Animal Husbandry
Forestry 04, Fishing

Coal Mining

Iron Ore Mining 08, Non-ferrous

Ore Mining. 09. Noun-Mctallic Minerals
Stone Quarrying

Slaughtering, Preparing, Preserving Meat
Canning & Preserving Fruits & Vegetables
Mfg. of Vegetables and Animal.Oils

* & Fats

Grain Mill Products

Sugar

Manufacture of Other Food Products
Alcoholic Beverages

Soft Drinks

Tobacco Manufactures

Cotton Ginning

Manufacture of Textiles (excluaing ginning)

Mfg. of Wearing Apparel
Leather & Fur Products
Manufacture of Footwear

Mfg. of Wood & Wood Products
Mfg. of Wood Furnfture & Fixtures

Mfg. of Paper & Paper Products
Printing & Publishing

Manufacture of Fertilizers
Manufacture of Drugs & Medicines
Manufacture of Other Chemical Products

Mfg. of Rubber Products
Mfg. of Plastic Products
Other Manufacturing Industries

Crude Petroleum and Natural Gas
Petroleum Refineries
Mfg. of Petroleum & Coal Products

Mfg. of Glass & Glass Products
Mfg. of Cement
Other Non~Metallic Mineral Products

Iron and Steel
Non-ferrous Metal Industries
(Copper, etc.

Mfg. of Fabricated Metal Products
(Struct. & Heating Equipment, Tube &
Sheet Iron, Kitchen Utensils,
Products, etc....)

Mfg. of Machinery ezcept Electrical
Agricultural Machinery

(Note: includes refrigerators,
washing machines)

Mfg. of Electrical Machinery

Shipbuilding & Repairing

Mfg. of Railroad Equipment

Mfg. of Motor Vehicles

Mfg. of Other Transp. Equipment

Building Construction
Other Construction

Electricity

Gas & Water

Other Land Transport
Water Transport

Air Transport
Conmunication
Owncrship of Dwellings

Wholesale & Retail Trade
Restuurants & Hotels
Financial Institutiens
Pers. & Prof. Services
Tubl4 ¢ Services
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The Arguments and Parameters of the Production Function, 1973
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Table B-4

Capital Labor Labor

Produc- Labor Subst.
tion Stock 1 2 3 Elast.2/
1. Agriculture 103225 146300 9600 - - 1.00
2, Mining 4049 8383 - 106 - 0.50
3. Food 45813 16034 - 145 53 1.00
4. Textiles 24999 14999 -- 142 47 1.00
5. Clothing 8904 4274 - 41 288 1.00
6. Wood & Wood Prod. . 6592 4614 - 14 123 1.00
7. Paper & Printing 5311 6373 - 25 9 1.00
8. Chemicals 10803 8858 - 35 2 0.75
9. Rubber & Plastics 5870 3404 - 27 17 0.75
10. Petroleum & Pet. Prod. 16094 28165 - 11 - 0.25
11. Non-Met. Min. Prod. 6646 10035 - 44 11 0.75
12, Basic Metals 15200 25840 - 47 - 0.75
13, Metal Products 6894 3447 - 34 89 1.00
14. Non-Elec. Machinery 9953 4777 - 38 17 1.00
15. Elec. Machinery 4774 2387 - 20 15 1.00
16. Transp. Equipment 12047 5421 - 49 50 1.00
17. Construction . 28570 11428 - 448 - 1.00
18, Infrastructure 59477 309280 - 439 - 0.75
19. Services | 107778 105000 - 1500 1580 1.00
Total 482999 719019 9600 3166 2301 -
a/ :
UﬂItE%aStiCity of substitution between aggregate labor and capital.

‘Labor: 1000's workers

Production and capital stock: millions of 1973 TL.
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Table B-5

Sectoral Wages and Profits

Wages:
Labor Labor Labor Average Profit
1 2 3 Wage Rate

1. Agriculture 4.57 - - 4.57 23.967

2. Mining - 19.50 - 19.50 6.28

3. Food - 19.05 12.17 17.20 42.33

4, Textiles - 20.17 10.79 17.86 12.76

5. Clothing - 18.27 6.30 7.78 39.99

6. Wood & Wood Prod. -- 16.23 8.36 9.17 17.67

7. Paper & Printing - 29.83 11.40 24.76 20.19

8. Chemicals - 29.45 11.25 28.39 47.73

9. Rubber & Plastics - 21.74 9.21 16.95 32.71

10. Petroleum & Pet. Prod. - 38.00 - 38.00 25.71
11, Non-Met. Min. Prod. - 23.51 9.71 20.75 15.36
12. Basic Metals - 29,82 - 29.82 14.06
13. Metal Prod. - 22,48 8.23 12.14 34.55
14. Non-Elec. Machinery - 26.30 8.68 20.74 89.81
15. Elec. Machinery - 26.44 9.86 19.46 63.26
16. Transp. Equipment - 31.03 8.78 19.85 65.34
17. Construction - 18.50 - 18.50 66.23
18. Infrastructure - 20.00 -— 20.00 12.28
19. Services - 24.00 9.00 16.30 45,50
Average 4.57 22.36 8.72 8.94 23.57

Units:

Wages: 1000 TL per worker
Profit rate: percent
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Table B-6

The Foreigﬁ Trade Parameters

Arming-
Domestic Import ton Export Export
Imports Demand Ratio elast.— Exports Ratio Elasticity

Agriculture 1213 101093 1.2 2.00 2132  2.17  F.w.p.?/
Mining . 284 3703 7.7 0.50 346 8.5 F.W.P.
Food 428 39276 1.1 0.65 6537 13.7 2.00
Textiles 373 19843 1.9 0.65 5156 20.5 F.W.P.
Clothing 188 8126 2.3 0.65 778 8.3 2.00
Wood & Wood Prod. 27 6551 0.4 0.65 41 0.6 2,00
Paper & Printing 491 5282 9.4 0.65 29 0.5 2.00
Chemicals 7364 10598 69.8 0.33 205 1;8 2.00
Rubber & Plastics 1038 5787 18.0 0.33 83 1.3 2,00
Petroleum & Pet. Prod. 4679 15258 31.2 1.50 836 5.0 2.00
Non~-Met. Min. Prod. 395 6291 6.3 0.65 355 5.1 2.00
Basic Metals 4512 14740 30.8 0.50 460 2.9 2.00
Metal Products 1155 6695 17.4 0.50 199 2.8 2,00
Non-Elec. Machinery 9465 9841 96.5 0.33 112 1.1 2.00
Elec. Machinery 2652 4755 56.0 0.33 19 0.4 2.00
Transp. Equipment 3918 12031 32.8 0.75 16 0.1 2.00
Construction - 28570 0.0 0.20 - 0.0 2.00
Infrastructure 993 55069 1.8 0.20 4408 7.2 1.25
Services 1569 102761 1.5 0.20 5017 4.5 1.25

Total

a/

— Elasticity of substitution in use between imports and domestic goods.
b/Fixed world price.

Jnits:
Imports, domestic demand, exports: millions of 1973 TL.



Table B-7

Miscellaneous Sectoral Data

1977
Technical World 1977 Indirect 1977 1977
Progress Trade Consumption Tax Tariff Export
Sector Rate Growth Shares Rate Rate Subsidy

1. Agriculture 4.5% 4.0% 22.8% 0.7% 19.9% 1.2%
2. Mining 5.0 10.0 0.3 1.1 5.8 20.0
3. Food 4.0 7.0 14.9 8.0 20.7 11.0
4. Textiles 4.0 5.0 5.3 9.2 56.7 6.0
5. Clothing 4.0 7.0 2.9 0.1 6.2 20.9
6. Wood & Wood Prod. 4.0 8.0 1.1 0.8 12.9 21.7
7. Paper & Printing 4.0 8.0 0.8 3.6 40.6 26.5
8. Chemicals 4.0 9.0 3.0 3.0 35.6 20.1
9. Rubber & Plastics 4.0 8.0 1.2 2.7 38.4 16.5
Petroleum & Pet. Prod. 4.0 8.0 1.0 0.0 29.7 11.0
Non-Met. Min. Prod. 4.0 10.0 1.2 7.5 40.6 17.2
Basic Metals 4.0 8.0 0.0 3.5 12.3 25.0
Metal Products 4.0 9.0 0.2 0.3 18.5 29.1
Non-Elec. Machinery 4.0 9.0 1.7 0.1 30.3 27.2
Elec. Machinery 4.0 9.0 1.4 3.0 17.4 19.4
Transp. Equipment 4.0 9.0 1.3 5.6 31.0 32.2
Construction 4.0 7.0 0.0 0.5 - -
Infrastructure 3.0 7.0 17.1 3.7 - -
Services 2.0 7.0 22.0 5.7 - -

Note: Indirect tax, tariff and export subsidy rates are actual collection rates, not legal
ad valorem rates. World Trade should be interpreted as a weighted concept where geographical
areas closer to Turkey (such as the Middle East) have larger weights.
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