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The effects of alternative trade strategies on development performance are analyzed using a
small, dynamic, computable general equilibrium model. The static allocation costs of protection
are auantitativelv weighed against the dvnamic benefits resulting from heterogenous capital
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1. Introduction

The debate over the appropriate trade strategy for developing countries has
been and continues to be a lively one. Belief in the need for a development
strategy based on protection of the manufacturing sector is powerful in most
LDCs. The argument for protection in this context is essentially based on dyna-
mic considerations. It is conceded that trade distortions have static welfare costs
but it is then argued that the dynamic benefits associated with a protectionist
growth strategy are w_.l worth the static costs. Since the times of Hamilton
and List these dynamic considerztions essentially relate to some variant of the
‘infant industry’ argument. The precise form taken by the argument varies,
but it is always based on a divergence between static and dynamic considerations
and an emphasis on dynamic ef'ects. I'rade theorists have on the other hand
emphasized the static distortions caused by departures from unified exchange
rates and bhave tended to «dvocate a movement to freer trade. Although recent
investigations of the gains from trade in a growth theoretic context have some-
what qualified the static results, most policy prescriptions derived from trade
theory favour free trade.

*We are grateful to the Editor and an anonymous referee for helpful comments. We would
also like to thank Sherman Rolinson, Peter Kenen, Anne Krueger and Mieko Nishimuzu
for fruitful disc'-ssions,
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But an adequate quantitative analysis of the relationships between trade
policy and development performance, weighing the static costs against the
potential dynamic gains from aliernative trade strategies, remains to be de-
veloped. It is with this in mind that we present a dynamic general equilibrium
model that can be used for a quantitative investigation of some of these issues.

The model is part of the general family of computable non-linear Walrasian
models that incorporate direct substitution in both production and demand.!
Behavioral equations derived from profit and utility maximization by firms and
consumers combine with market clearing equations and technological relations

ol tha snoo o fioct oF thaca mandale tlaas
to determine the growth path of the economy. It is the first of these models that

addresses itself to the issue of trade policy in a dynamic context. Section 2

nrpc.antc. the eauations of the model, Saction 3, relatine anr maodel ta tha trade
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and welfare literature, discusses ihe major mechanisms that will determine the
performance of alternative trade strategies. Sections 4, 5, and 6 present and
evaluate the results.

2. A general equilibrium model of trade and growth

We spell out some of the salient features of the model before presenting the
set of equations describing it. Behavior is assumed to be competitive and com-
modity markets must clear ‘n each period. Capital is heterogeneous and once
installed cannot be moved  ross s~ctors. Since we do not assume perfect fore-
sight or perfect capital market:, 1. > - rates in general will vary between sectors.
Several alternative specificaticas ic . '« labor market are combined with endo-
genous and exogenous savings behavior.

In the spirit of the barter theory of international trade, the econcmy faces
fixed terms of trade and monetary effects are excluded from the model. However,
in line with recent developments in the field, we emphasize the dichotomy
between: (1) tradable goods whose prices are fixed with quantities traded clear-
ing their markets, and (2) home goods whose prices adjust to clear their markets.

The structure of the model is general and can accommodate any number of
sectors.” However, some of its most important properties can be captured with a
three sector spccification. This also allows better understanding of the rather
complex causal chains running through the model and facilitates the interpreta-
tions of results. In cur experiments based on Turkish data we shall distinguish
between agriculture, manufacturing and a nontradable sector, and run the model
over forty years. In the presentation of the model n = ¢, +42 refers tothe number
of sectors in the economy, ¢, of which are traded, and ¢ is the time subscript.

'For models of this type see Johansen’s (1960) pioneering study of the Norwegian economy,
Taylor and Black (1974), Dervis (1975), de Melo (1975), Adelman and Robinson (1976). For
a madel specifying noncompetitive pricing behavior, see Staehlin (1976).

*The solution algorithm can handle a very large number of sectors and has been tested for a
12-sector version of the model.
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Greek 'etters, lowercase roman letters and roman letters with bars are pre-
determined variables or parameters. All endogenous variables are denoted by
uppercase roman letters.

Below we present the main components of the model along with the complete
set of equations describing the foreign trade sector, the producing and consuming
sectors, the labor markets and the dynamic linkage equations.

The price equations for tradable sectors are

Py =7, (i+1) E, i=1...,4, (1
t=1,...,T.

Eq. (1) states that the domest.c price of tradable sector i, P;,, equals the world
price, 7;,, multiplied by one plus the ad valorem tariff rate, 7;, times the exchange
rate, E,. If commodity / is exported, {; is the rate of export subsidy. The relative
price of tradables are entirely determined by the exogenously specified world
prices via the tariff structure, itself determined by government trade policy.
In contrast to the nontradable sectors where domestic prices adjust to equate
domestic supply and demand, in the tradable sectors quantities traded clear the
domestic markets.

This dichotomy between tradables and nontradables isan extreme one. Domes-
tic and foreign tradable goods are perfect substitutes so that the country wili
either export or import a commodity, but not both.® We have chosen to retain
this extreme specification and the small country assumption because they are
commonly used in trade theory and in the literature on the welfare costs of
protection to which this paper is addressed.

The balance-of-payments equations are

q1 _
Z ?t;,T,-¢+?_EoM0,= Dy, t=1,...,1T, (2)

i=1

where

1
M, = ‘}_.l Sio Y

Since we choose to predetermine the trade gap D, (with balance-of-trade when
D, = 0), the exchange rate adjusts until the balance-of-payments equation is
satisfied; T, denotes the quantities traded and we adopt the convention that
T;, > 0 for imports and 7}, < 0 for exports. Noncompetitive imports enter the

31n reality, even for a very fine commodity classi ication, product Jifferentiation is sufficien:
to allow persistent price differentials as well as ‘wo-way trade. For a discu:sion of these
problems, see Armingtor (1969), DeardorfT, Stern and Baum (1976), and Rcuinson and de
Melo (1976).
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mode! and are denoted by M,,. They are assumed to be related to investment
by sector of destination, Y, through noncompetitive import coeflicients, 5;o.
In a fixed exchange rate variant, not considered here, £, would be fixed and
(2) would become a side equation.
The price normalization equations are

iLZlPirf‘°=-z F;ofio, t=i,.=.,T. (3)
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noralization rule. The normalization equations above se
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An appropriate price stabilizing monetary policy is thus implicitly assumed.
The base period is denoted by time subscript 0.

It should be noted that egs. (1) and (3), and the assumption of constant world
prices, imply that the exchange-rate adjustment between time periods is given

by the change in the relative value of nontraded goods. By manipulating eqgs. (1)
and (3) it can be shown that
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Eqs. (1)-(3) complete the description of the foreign trade sector.
The production functions are

Xie = A;o (14+3) Kii—y LE, 43 PR, 2 4

Output of sector 7, Xj,, is a Cobb-Douglas function of capital installed at the
end of the past neriod, K, ,-;, and currently employed labor, L;,. The shift
parameters, 4;, grow at exogenously specific rates, g;. These technical progress

rates play a crucial role in determining dynamic comparative advantage and the
price of nontradables.

The material balance equations are

Cit = Xi!+Tit—' jzl a,-j A,j!_ z SU le‘! f= l, ey M (5)

=1

Domestic private consumption, C;,, is equal to domestic production, X,,
plus imports (minus exports), T}, minus intermediate demand, minus invest-
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ment demand; Y}, stands for investment by sector of destination; a;; and s,
are the elements of the input-output and capital composition matrices.
The consumer demand functions are

Cu=u( 3, Pucu) [P s

1, o.un, (6)

where
n
Y, P, Cy, = C, = income consumed.
i=1

These demand functions are derived from a Cobb-Douglas utility function
(U=J] &

Multiplying each equation in (5) by P;,, summing over / and substituting (2)
into this sum, it can be checked that with a zero balance of trade the following
identity holds:

n
Y. P;, C;, = Gross National Income — Investment,
i=1

I=

where Gross National Income itself is given by the expression: GNT = total
value of ouiput ~ value of intermediate inputs + or — the trade tax or subsidy.
The net price equations are

V;’;:P“— z aﬁPJ‘, i = 1,...,”, (?)
i=1

The net price ¥, equals the domestic price minus the costs of intermediate
inputs. Note that the cost of tarifls are included in the Pj,, and that changes in
the prices of ncntradables affect the cost of producing tradables.

The specification of labor markets. We shall experiment with thiee clfernilive s
specifications of the labor market: a full-employmert model, a fixed-wage

“The parametic restrictions imposed on the utility function rule out inferior and comple-
mentary goods and the resulting Engel curves are linear. For this truncated version of the
linear expenditure system, the own price elasticity of demand is unity and there arc no cross-
price effects.
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model and a migration model. The full-employment mode! has the following
equations:

V. 3
W:=E‘-~—“—Al‘. i=1,...n (8a)
L
t=1,...,T,
and
Y L= Lo(1+8)' t=1,..,T (8b)

Here an exogenously growing labor supply, L, (1+g,)', must be fully em-
ployed and the endogenous full employment wage is equalized across all
sectors.

The fixed-wage model has the following equations:

E 773 Vi X - ’
?iwr=g‘_“"'l"'_i£s i=1..,n (Sb)
Ly
t=1,... T,
where
y =1, i=2,..,n and y =%,
and
n
- ): Py Cio
W, = Wo(1+g,) S—.
iZ:lpm Cic

Here the real wage, defined in terms of a Laspeyres consumer price index, is
specified to grow exogenously at equal rates, g, in agriculture and ia the urban
sectors, preserving a fixed rural urban wage differential, 7. The supply of labor
to all sectors is perfectly elastic at the going wags.

The migration model has an expandad set of equations:

Vo X
W:f_T i=2...n, (8"'a)
t=1,...,7T,
Vi X,
W] — ﬁl it Vi — 1’ " T. (g”b)

k]
L
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L= 3(1+g)~-MIG, t=1,..,T, (8"c)

LY =L (1+g)'+MIG,, t=1,...,T, (8"d)
Wc

MIG! = ﬂ(-_!‘ —-])L;\"ls t= ]s ey T! (8”3)
W,

fl

"‘VlB = W’(Z Lil/L:')’ t }a LIEIETY Ts (Sf’f)
i=2

This is the most popular model in the development literature; L and LY
denote the supply of labor in agriculture and in the urban sectors; in agriculture
the wage is allowed to clear the labor market but the urban wage is exogenously
fixed as in the fixed-wage model and an endogenous rural urban migration
mechanism regulates the supply of urban labor. Migration MIG, is a function
of the expected urban wage W; which is equal to the urban wage multiplied
by the urban employment rate. It is clear that this model becomes inconsistent
when Y7, L, > L{, i.e. when urban unemployment disappears. At that stage
we switch to a full employment spccification and an endogenous determination
of the urban wage. Migration will continue as long as the expected urban wage,
now simply equal to the urban wage, exceeds the wage in agriculture.

The capital-price equations are

=

U:‘: =
i

SiPpt+sgimo(1+1)E, j=1,...,n &)
1

[l

The price of capital, U,,, in each sector is the weighted sum of the prices of
its components including the price of noncompetitive imports, 7, (1+1,) E,.
The profit-rate equations are

— Vir X:’:_ Wr Lir _ Ui:—“"’a:')Ui,t—l
Uir—1 Ki:—l Ui_t—l

R;, s i=1,...,n (10)

t=1,...,T.

The sectoral profit-rates, R;,, equal the rental rates plus the depreciation
adjusted rate of capital gains; d; are the exogenously fixed depreciation rates.
Profit rates will not in general be equal across sectors.®

5See Harris and Todaro (1969), Aimed (1974) and Fields (1975).
5See Dervis (1975) for a discussion of profit rates in multi sector growth models in an
intertemnoral equilibrium model that equalizes profit rates across sectors for ail periods,
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Egs. (4) - (10) complete the description of the procucing and consuming
sectors in the economy. We now turn to the intertemporal linkages which govern
the dynamic structure of the model.

The investment allocation equations are:

Y =H, ) Y, =H,INV, i=1,...,n (11)
i=x1
t=1,..,T,
Uy Yy=H, Y U, Y, =H,INV, i=1,..,n (11"
i=1
t=1,..,T.

H,, is the share of total investment, INV,, that goes to sector / in period #.
The sum of H,, must equal one. We have two alternatives: H;, may be the share
in terms of base year prices (11) or it may be the share in terms of current prices
(11°).7 It remains to determine these shares.

The investment shares equations are

Hy = SK; -1 +3 8SK;,_, (&%&'—AR:‘), i=1,...,n(2)
t—-1

t=1,...,T.

The investment theory adopted here specifies that the allocation of investment
by sector of destination depends on sectoral profit shares and sectoral profit
rates; SK; i» the share of total profits originating in sector i; AR, _, is the average
profit rate experienced in the previous period; J is an investment mobility para-
meter.®

The share of investment going to sector i is determined by the share of sector /
in total profits o {2 previous period and the nercentage deviation of sector i’s
profit rate from the average profit rate. When é = 0 there is no intersectoral
mobility of investment funds and the share of each s :ctor in capital formation
is identical to its share in profits. This would be t%¢ case if all investment were
to be financed by retained profit earnings. When & is positive, investment funds
will respond to profit rate differentials: high profit rate sectors will attract
profits irom other sectors. Thus § is an index of the intersectoral mobility of
investment funds Ncte however that it is not an index of foresight exhibited
in capital markets.

"Unless otherwise siated we shall use (11°).

n n
81t may easily be checked that given 3 SK,=1wehave £ H, = 1.

i="1 i=1
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The economy-wide capital accumulation equations are:

1

n n
INV= 3 ¥y =GRK ¥, Kue# Y &Koy =107,
i= i=1

i=

(13)

INV, = i U, Yi = SxGNI, 1=1,...,1,
- a3)

INV, = i Uy Yie = SP x profits, t=1,...,T.
13"

We have three alternative specifications. In (13) we exogenously specify the

growth rate of capital, GRK, in base year prices. We shall refer to (13) as the
‘exogenous investment’ or ‘open-loop savings’ specification. It has been used
almost exclusively in most previous computable general equilibrium models
mainly because of its computational convenience. —

The mechanism through which the economy realizes any predetermined GRK
remains unspecified. An explicit' and more elaborate closing of the government
and income accounts would be required to specify alternative mechanisms
through which any given ievel of real investment could be achieved. We im-
piicitly rely Lere on the existence of appropriate Robinsonian ‘animal spirits’!

In (13") and (13"") we postulate neoclassical and classical savings functions
with a constant fraction of national income saved in the first case and a constant
fraction of capitalist income saved in the second. Investment now becomas
endogenous.

Finaily, the capital updating equations are

Ky=K, ,(1-d)+Y, i=1...n (14)

These are simply accouniing relations updating the depreciated sectoral
capital stocks in each period.

The dynamic linkage equations close the growth model. Egs. (11) to (14)
are sufiicient to determine for any time period ¢ the variables INV,, H,,, Y,, and
K;,, given the exogenous parameters and the values of the remaining variables.
Taking for example the full employment specification of the labor market, with
sectoral capital stocks given from the previous time period and sectcral invest-
ment allocation determined through the linkage equations, eqgs. (1)-(10} deter
mine in each period the following endogenous variables:

E
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Py n domestic prices

E, 1 the exchange rate

Tte qy imports (exporis)

X n output levels

Li: n sectoral employments
Cu n xT sectoral consumption
Uy, n capital stock prices
Vi n net prices

Ry n secroral profit rates
W, 1 the wage rate

There are (7n-+q, +2) X T equations to determine these variables. The model
can thus be run forward from initiai capital stock prices, U;,, and sectoral
capital stocks, K;,. It may easily be checked that for the fixed-wage and Harris—
Todaro versions the changes in the nurber of variables equals the change in the
number of equations and the model remains determinate.®

3. Static costs, dynamic benefits and imperfect markets

Before turning to the quantitative results, it is worth dwelling on the major
causal chains implicit in our specification. It is not casy in a general equilibrium
mode! to trace all the determining mechanisms, but we can isolate those that
are likely to be most important for a dvnamic analysis of trade policy.

We have two tradable sectors, agricuiture and manufacturing, and one s’ -+
of nontradablas.!® We shall refer to protection as a policy that imposes a 50%
tariff on the manufacturing sector and compare the ‘orotected’ growth path to a
‘free trade’ path of unified exchange rates. Whenaver manufacturing becomes
the export sector, the 509 differential between the domestic price and the world
price must be reinterpreted as an export subsidy. World prices remain constant
throughout the analysis. The demand parameters also remain fixed. Changes
in tastes thus play no role in determining the dynamics of the growth path.

There is exogenous, neutral, disembodied technica! change in al! three
seciors. But manufacturing, our ‘infant’ sector is characterized by mor: rapid
technical progress. For our basic runs we used g; = 0.5% in zgriculture,
g, = 3.0% in manufacturing, and g; = 1.0% in nontradables.

In the exogenous investment specification, capital stock, valued in base-year
prices, is assumed to grow at an annual rate of 9%. In the full-employment

°It is of course not enough, in principle, to count equations and variables to establish the
existence, let alone uniqueness of a solution. However. in rather well behaved general-
equilibrium models of this kind the equality of equations and unknowns can be taken as both
necessary and sufficient for the existence of a solution,

19The parameters for the three sectors given in the appendix were obtained by aggregating
the 37-sector data base that underlies the third Turkish Five-Year Plan.
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modei, the work force grows at 3% per annum while in the fixed-wage model
it is the real wage that grows at a 39 rate. In all variants there will be differential
factor accumulation characteristic of the development process: the economy-
wide capital-labour ratio will increase.

Agriculture is the labor intensive sector, with manufacturing and nontradables
relatively more capital intensive. Iniially there is a comparative advantage in
agricultr-e but differential rates of factor accumulation and technical progress
comb:ne to shift comparative advantage towards manufacturing.

If profit rates were instantaneously equalized across all sectors due to homo-
geneous and shifiable capital or due to an assumption of perfect futures markets,
and if there were no learning externalities that could not be internalized, the fact
that comparative advantage was shifting over time would not cause the free
trade path to be inefficient. In the absence of distortions, free trade remains
optimal even if comparative advantage is skifting.

But in a world of heterogenous nonshiftable capital, changes in the structure
of comparative advantage due to the pattein of technical progress and fzctor
accumula‘ion can lead to an infant industry type argument when ‘oresight and
capital markets are impe:fect or when private discount-rates deviate from social
discount-rates. Notc that for there to be dynamic benefits associated with pro-
tection one does not need to assume the existence of ‘learning’ externalities that
cannot be internalized. Our model does not contain such externalities. But it
does specify imperfect foresight and heterogenous imperfectly mobile capital.
This is sufficient for #n allocation of investment based on the present structure
of comparative advantage to be intertemporally inefficient. This does not of
course constitute: a first-best argument for protection. It does, however, suggest
that protection ¢ n have a beneficial dynamic effect when compared to a policy
of nonintervention. This shouid be quantitatively weighted against the more
familiar static welfare costs of protection, future benefits being discounted at
some appropriate sucial rate.!

Quite apart irom the infant industry argument, it is well known that protec-
tion may be superior to ‘laisser faire’ in the presence of domestic distortions
although, again, tariffs will never, in a small country model, constitute a first-
best policy. The specification of labor marke:s takes on crucial importance in
this context.'?

A full-emiployment model with no distortions and free labor mobility between
rural and urban sectors censtitutes our basic specification. It is not a very realistic

Hf, in addition, the ‘infand' sector generates learning externalities thai could net be inter-
nalized evon in a perfect market setting, the argument 1s Jtrther reinforced. For a full discussion
of infant industiry protection, see Johnson (1971) and Corden (1974, ch. 9).

12Excellent surveys of the theory of distortions and first-best remedies in a static context
are provided by Bhagwati (1971) and Magee (1973). The welfare effects of imperfect foresight,
discussed in multi-sector growth theorv, have generally not been discussed in the trade and
development literatures. For an exception see however, the interesting analysis in Findlay
(1973, ch. 8.
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one in the context of develcping countries. We therefor: have experimented
extensively with two alternative specifications: a model postulating perfectly
elastic labor supplizs at fixed and exogenously growing real wages, and a
Harris-Todaro type model with an endogenous migration mechanism as the
third case. Depending on the cituation in labor markets, tariffs should be
expected to have different effects on the level of welfare. In the full employment
mods! without distortions, tariffs will always have ncgative static allocatior
effects. But in both the fixed-wage and the Harris-Todaro models, total employ-
ment becomes a variable aiiected by trade policy. It has been shown by Brecher
(1974) in the context of the standard 2-by-2 static model of trade theory that
in a minimum wage economy tariffs may decrease or increase total employment
depending on whether free trade leads to the export or the import of the labor-
intensive commodity.!® The same basic result should be expected from our
three-sector model and the direction of the total-employment effect of protection
shor!d depend on the direction of trade in the absence of intervention.

1n the Harri~-Todaro model, however, the increase in the relative price cf
agriculture generated by a movement to free trade will no longer have a positive
employment effect because labor is no longer fully mobile. A fall in the relative
price of manufactures will lead to higher urban unemployment that is not fully
compensated by an increase in rural employment.

These are the major mechanisms that theory and an analysis of our specifica-
tion suggests will determine our results in the case of the exogenous investment
specifcation. Section 4 turns to an evaluation of these quantitative results.
Section 5 will deal with the alternative neoclassical and classical endogenous
investment or cloczd-loop saving specifications.

4. The quaatitative results

A general-equilibrium model of the type specified leads to a great deal of
microeconomic and macroeconomic results but we shall here concentrate on the
welfare effects of alternative trade strategies. The welfare indicator used through-
out is the Cobb-Douglas utility function, with sectoral consumption as argu-
ments, from which the demand system can be derived.'* Unless otherwise stated,
the investment mobility parameter was set at d = 0.10 for all experiments we
shall report on, implying moderaie intersectoral mobility of investrnent funds.

Table 1 presents the level of utility reachec in several years for the basic full
employment, exogenous investment version of our model. At a 5% discount
rate the protected path is slightly superior to the free trade path in terms of the
sum of discounted utility reached at the end of the 40-year plan period. At a

*3Provided that there is incomplete specialization. See also Lefeber (1971).
f“Note that percentages are unaffected by multiplicative changes in welfare units. The natural
origin of the utility function is given by zero consnmption levels.
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67, discount rate, free trade would become superior. Fig. 1 summarizes the
resu.ts graphically.

Table 1

Welfare under free trade and protection: The full-employment model.

Annual utilit:r levels for vears:

Total utility
2 10 20 30 40 discounted at 5%
Free trade 30.6 52.0 104.0 255.7 662.3 1910
Protection 20.5 48.0 109.5 2734 674.4 1955
Percentage
difference
2-n/N ~3.6 -7.7 +5.3 +6.9 +1.8 +2.3°

"Protection slightly superior.

06

10 20 ke a0
YE, 78

THE FuiL EMPL - *2ENT MODEL

Fig. 1. The ratio of the level of utility under protection to the level of utility under iree trade.

As shown in table 1 and fig. 1, at first the static allocation effects predominate,
and in year 10 the welfarc loss due to protection reaches almost §7/. But the
dynamic effects favorable to protection are at work throughout and the pro-
tected path overtakes’ the free trade path in year 17. It is not until year 28,
however, that the discounted sum of utility is greater under protection than
under free trade. Towards the end of the plan period the relative weight of
agriculture in domestic production becomes insignificant for both growth paths.
The dynamic investment allocation effect therefore loses its significance which
explains the shape of the graph in fig. 1.
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Table 2 describes the differences in investment allocation generated by the
two alternative trade strategies. The difference in investment allocation reaches
its peak in year 10 with manufacturing getting 61.7%, under protection as
opposed to only 31.5% under free trade. After the first 30 years the allocation
of investment begins to look similar in both cases. Since the static effect is still
at work in each period and the dynamic effect has lost much of its force, the
superiority of the protected path staris to decline again.

Table 2
Profit rates and iavestment allocation shares: The full-employment model (percentages).®

Years

2 10 20 30 40

R H; R H, Ry H; Ky H, Ry H,
Free trade

Agri. 48.1 33.1 394 297 263 16.1 13.1 2.6 1.2 0.2

Mfer. 16.0 237 334 315 434 487 457 587 444 56.1

N.T. 36.8 41.2 36.2 388 376 342 463 387 479 43.7
Protection

Agri. 324 154 221 6.5 9.6 0.5 6.3 0.0 0.0 0.0

mfer. 43.2 46,7 52.2 61.7 50.3 64.0 4¢.7 60.6 50.2 574

N.T. 43.4 379 44.6 31.8 53.0 35.5 53.2 39.4 52.3 42.6

R, = profit rates,
H, = investment shares.
N.T. = non-tradables.

The results presented confirm and quantify the trade-off between static costs
and dynamic benefits of protection and show that in our model a protectionist
strategy pays-off at discount rates below 5 9. There are however many qualifica-
tions.

As expected, the result is largely due to the substantial differences in technical
progress rates. To verify this we have experimented with differeni rates. In the
case of ~ ‘neutral’ run with g; = 1.5% in all seciors the discounted sum of the
utilities is no longer higher but 3.79%; lower under protection and free trade
remains supei‘or even with a zero discount rate. Note however that even in this
case differential factor accumulation preserves a much weikened but still

positive dynamic allocation effect that lc.:ds the protected path to ‘overtake’
the frec trade path in year 31.13

151t is thi. marticular effect, linked to the Rybcznski theorem, that has been qualitatively
analyzed by Finilay (1973, ch. 8).
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Increasing the investment mobility parameter 6 strengthens the dynamic
allocation effect favorable to protection by leading to more pronounced invest-
ment. misallocation under free trade at the beginning of the plan period, but it
also weakens its impact on welfare because the eventual correction of the mis-
allocation is also more rapid. Moderate variations in assumed investmant
mobility do not affect the overall ranking of policies although they do affect . e
grovth path.

What stands out in the results from the full-employment model is the relative
smallness of the overall differences in the discounted sum of utilities. This is
due to the fact that the static and dynamic effects tend tc cancel out. Given that
the spiead postulated between the technical pro;ress rates can be considered
as a rather extreme upper-bound, table 1 should not be interpreted as justifymg
a policy of continued protection.

Indeed an intermediate policy of ‘gradual’ trade liberalization may dominate
both paths so far prec:nted. A growth path generated by a policy that lets the
tariff decline geom.irically starting in year 10 yields a discounted sum of utilities
that is slightly greater than in the case of continued protection.

Fig. 2 summarizes the comparisons of growth patls in the fixed-wage and
the Harris-Todarc type migration models. Here total employment effects
complicate the picti're and the percentage differences can no longer be considered
as small.

For the fixed-wage case it is now ihe free trade path that very clearly dominates
in terms of discounted uti‘ity. It remains true however that the protected path
eventually overtakes and in the terminal period it generates a welfare level
that is almost 359 gi.ater than under free trade. Fig. 2a depicts the behavior
of the two welfare paths.

The major explanation behind these results is the very sirong total einploy-
ment effect. This underlines the importance of trade policy for employment
problems. Table 3 summarizes the alternative employment paths. It should be
stressed that a rigidly fixed rate of real wage growth that is independent of the
other variables in the system is not a realistic specification for a period as long
as 40 years. In particular, the extension of the assumption of an infinitely elastic
supply cf labor at a fixed wage to the agricultural sector is not really justified.
The assumption is often made for the urban sector but massive instantaneous
reverse migration back to agriculture implied in the free-trade version of the
fixed wage model is clearly unrealistic. An increase in the relative price of agri-
culture generated by a movement to free trade would not be 2ble to generate
t1e dramatic ircrease in agricultural employment if labor mobility between the
vrban and rural sectors was imperfect. The total emplovment effect would
therefore lose much of its ferce. Urban employment would actually fall, leading
to a worsened overall employment situation, at least initially. This is reflected
in fig. 2, which summatizes the performance of our alternative trade st-ategies
for the third variant of the model specifying an endogenous Harris-Todaro
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type migration mechanism. In what is probably the most realistic specification
of the labor markets, protection now clearly dominates. Indeed, except between
years 7 and 14, the protected path is now consistently above the free trade
alternative. The total employment effect is initially detrimental to free trade
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1.4
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Fig. 2. The ratio of the level of utility under protection to the level of utility under free trade.

actually reducing economy wide employment. Table 4 describes the details of
the results.

The conclusions derived from a Harris-Todaro type specification are thus
exactly the opposite of those obtained in the fixed-wage case because the employ-
ment effect tends to work in opposite directions. This shows that it is extremely
important when assessing the impact of alternative trade strategies on employ-
ment to analyze the actual degree of intersectoral labor mobility.
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Economy-wide employment unde
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Economy-wide employment, migration and urban unemployment under free trade and
protection: The migration model (thousand workers).

Years
2 10 20 30 40
Free trade
Economy-wide
employment 8300 12100 17500 26300 31700
Rural-urban
migration 108 163 219 417 562
Urban unemp. rate 489 22% - - -
Protection
Economy-wide
employment 9200 12100 17500 23400 31700
Rural-urban
migration 108 205 375 289 150
Urban unemp. rate 25% 14% - - -

We have until now assumed that the economy-wide capital stock valued at
base year prices grows exogenously. One could alternatively specify savings
functions of the classical or neoclassical type. It is to a brief discussion of the
issues relating to the interaction between trade policy and saving behavior that
we turn in the next section. To conclude the report on the ‘exogenous investment’
specification of the model, table 5 sumnarizes the basic characteristics of the
growth paths generated by the three variants discussed in this section.
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Table 5
Summary characteristics of the growth paths for the exogenous investment case.
The full employment The fixed wage The migration
model model model
Free Free Free
trade Protection trade Protection trade Protection

Average annual

GNI growt™ 8.5% 8.7% 8.8% 9.5% 8.3% 8.8%
Average annuai

growth in base-

year valued total

consumption 8.4% 8.5% 8.6% 9.5% 8.3% 8.6%
Exports of

manufactures

starts in yer: 10 2 31 4 14 4
Average annual

growth inthe 4.7% 54% 3.09* 3.09* 3.9% 4.4%

real wage 7%°  (1.9%)®

Total sum of dis-
counted utilities

in year 40 1910 1955 2413 2.87 1772 1932
Rankings in

terms of protection slightly free trade superior protection superior

utility superior

*The wage grows exogenously in all sectors.
bThe urban wage grows exogenously.

S. Specifying explicit savings behavior

On the growth paths we have discussed so far, a certain fraction of national
income was implicitly saved each year and spent on the acquisition of new capital
goods. By using the ‘exogenous investment’ version [eq. (13)] of our model,
we implied that the ‘real’ rate of capital accumulation is somehow determined
independently of trade policy.

In this section we shall instead atterpt to capture the interaction between trade
policy and aggregate capital formation by speacifying neoclassical and classical
savings functions [eqs. (13") and (13’")] familiar from descriptive growth theory.
As has recently been emphasized in the theoretical literature,'® the relative price
and income changes generated by changes in trade policy may have important
effects on savings behavior, real growth, and therefore development performance.
Note that our model with its nontraded sector that includes construction and its
treatment of capital as a composite commodity will always retain some domestic
production of cupital goods in contrast to the 2-by-2 models where generally
investment gocds are either only exported or only imported.

15See, for example, Corden (1971), Johns .1 (1971) and Deardorff (1973).
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The impact of trade policy on savings behavior can essentially be decomposed
into iacome, substitution and distribution effects.

If real income increases, due to changes in trade policy, there will be greater
saving and therefore greater real capital accumulation. This is the essence of
the income effect and it strengthens the argument for free trade. As noted above,
in the early phase of our plan period the static allocation effects favorable to
free trade are dominant. If this leads to greater capital acrumulation free
trade will now itself have a positive dynamic effect that must be set againsi
th: dynamic investment allocation effect favorable to protection. The situation

| . danlf o L
imay nowever, icverse itself i1, oecausec of strong ujfﬁafi"iic allocation effwu,

income under protection were ever to overtake income under free trade. At that

poin! the ir.come effect would start reinforcing the positive effect of protection,

Tarnir, to the substitution effect, its direction depends on which kind of
trade r .iicy leads to a fall in the relative price of investment goods. Tariffs on
imported capital goods will clearly increase their relative prices. On the other
hand, the higher exchange rate implied in a free trade strategy will increase the
cost of capital goods that can be imported without a tariff. In our model the
noncompetitive import component of capital goods is more expensive under
free trade, while the machinerv component domestically produced or competi-
tively imported is cheapened by freer trade. Moreover, the price of nontradable
capitul (construction) is substantially lower under free trade so that, netting out,
free trade leads to a significant reduction in the relative price of capital goods.
Table 6 describes the behavior of capitai prices.

Table 6

The impact of trade policy on the relative prices of capital goods (U;) with Z.il employment
and neoclassical savings.

Years
2 10 20 30 40

Free trade

Agri. 0.780 0.719 0.718 0.792 0.860

Mfgr. 0.848 0.840 0.839 0.850 1 859

N.T. 0.787 0.724 0.723 0.792 0.870
Protection

Agri. 0.806 0.801% 0.895 ,.969 1.016

mfgr. 0.921 0.921 0.929 0.935 0.939

N.T. 0.805 0.800 0.898 0.970 1.024

With the income and substitution effects working together in the same direc-
tion whenever initially free trade increases national income, the results obtained
when specifying a neoclassical saving function should be expected to be more
favorable to free trade than those reported on in section 4.
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[f however, we specify a classical savings function so that savings depends
only on total vrofits, a distribution effect will work in conjunction with the
income and substitution effects discussed above. A trade policy that increases the
relative prices of the goods that use capital more intensively will tend to increase
real accumulation, In our model, manufacturing and nontradables being capital
intensive, the distribution effect will be favorable to protection.

Fig. 3 summarizes the results obtained for the full employment version of our
model when a necclassical or a classical savings function is specified. These
results should be compared to those given in table 1 and fig. 1. While protection
was slightly better than free trade for the exogenous investment specification,
free trade is now clearly preferable fcr the neoclassica! and even the classical
savinigs function. Note that the dynamic allocation effect is still at work but in
the case of the neoclassical saviags function it is never powerful enough to wholly
offset the combined static allocation, income and substitution effects. When a
classical saving. function is specified, the protected path overtakes the free
trade path for a few years. But as the relative weight of agriculture becomes
irsignificant towards the end of the plan-period, the dynamic allocation and
distribution effects lose their strengths and the free trade path again overtakes
the protected path (see fig. 3). In terms of total discounted utility, free trade
remains superior,

The nature of the results remains basically unchanged for the fixed wage and
migration variants of our model. Specifying a neoclassical savings function sub-
stantially strengthens the case for free trade particularly in the fixed-wage
model. In the migration model, where free trade lowers urban employment
without being able to rapidly increase agricultural employment, the income
effect is favorable to protection but it is only with a classical savings function
when it is combined with a distribution effect, that it is able to offset the sub-
stitution effect and actually strengthen the case for protection. Protection re-
mains superior in the migration model: by 4% with the neoclassical savings
function (less than the 8.9% obtained with the exogenous investment specifica-
tion) but by 109 with the classical savings function.

6. Conclusion

The small ‘stylized’ general-equilibrium model presented was able to capture
and quantify many of the relationships that should bz considered and quantified
when designing trade policy in a devzloping country. In principle it could easily
be extended into a fully disaggregated multisector model and it iz such dis-
aggregation based on extensive and reliable data that would transform it into
an actual planning model. The kind of data needed to properly estimate the
structure of the model are difficult to obtain but not beyond reach. It should also
be neted that in a disaggregated model a much more careful analysis of techno-



J.A.P. de Melo and K. Dervis, The effects of protection 169

logical change incorporating the concept of international product cycles could
yield qualitatively new results.

If an overall conclusion can be drawn from our model, it is that when labor
is motile only very strong dynamic effects can make protection a superior
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Fig. 3. The ratio of the level of utility under protection to the level of utilit under free trade
under the full employment specification.

strategy. Whenever labor supply is very elastic to labor intensive export sectors

free trade will be preferred. If, moreover, economy wide employment is a vari

able, a very strong total employment effect reinforces the case for free trade,
provided again that labor is intersectorally mobile. On the other hand, when
labor is relatively immobile most of the static and dynamic mechanisms that
lead to improved welfare under free trade can no longer fully work and protec-
tion may dominate free trade.
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Our experiments also indicate that the kind of savings behavior specified is
iraportant and that the substitution, income and distribution effects that trade
no’icy generates in this context are as important as the more traditional alloca-
tion effects.

Finally, it should be stressed that comparing two extreme trade strategies
does not lead to knowledge of an optimal strategy. Future research may have
to concentrate on finding optimal paths for tariff rates. If the model could be
extended into an optimizing direction that would allow the computation of
optimal tariffs and subsidies, the solution may well prove to be an in between
strategy of gradual and carefully phased trade liberalization.

Appendix .

This appendix presents the parzmeters that have remained constant during
the computations and that have not been explicitly given in the text. They have
beea derived by aggregation and rounding from the 37-sector data base of the
Third Turkish Five-Year Plan. Sectors 1, 2 and 3 are agriculture, manufacturing
and nontradables.

The input-output matrix: ayy.

1 2 3
1 0.220 0.180 0.030
2 0.040 0.260 0.170
3 0.100 0.200 0.150

The capital composition matrix: sy,

1 2 3
1 0.000 0.000 0.000
2 0.206 0.500 0.150
3

0.700 0.300 0.700

The noncompetitive import coefficients:
Soj-

1 2 3

0.100 0.200 0.150
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The base-year shift parameters in the
production functions: 4.

1 2 3
0.520 1.500 1.350
The Cobb-Douglas elasticities.

1 2 3

0.300 0.650 0.700 Capital o,
0700 0350  0.300 Labor g

The base-year capital stocks (billion

1967 TL.).
1 2 3
36.0 70.0 62.0

The consumption shares: ¢;.

1 2 3

0.28 0.40 0.32

The base-year urban labor supply (million workers) = 4.0,
The base-year tota! labor force (million workers) = 10.0.
The base-year urban wage (1967 TL. per year per worker) = 6600.

The savings parameters S = 0.25, SP = 0.45.
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