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A NOTE ON THE DIRECT AND TOTAL
REQUIREMENTS FOR IMPORT SUBSTITUTION
by

Daniel M. Schydlowsky

.The simple criterion for import substitution states that whenever the
domestic production of a good requires imported raw materials costing less
than the import of the finished good, there is a foreign exchange saving.  Thus
production of such a good can be considered import substitution.

This criterion has been faulted on two grounas:

a) The foreign exchange required for domestic production
exceeds the cost of the‘imported inputs since the
domestic inputs also require imported inputs in their
own manufacture. Thus t;tal imported inputs are
relevant and these consist of direct énd indirect
imported inputs;

b) the new domestic produétion will create new domestic
income and heunce new demand for imports. This
increase in imports is over and alove the total
requirement for mroduction,

The implication then derived is that either of these facéors alone or
both together may cause what appeafs to be an exchange saving under the simplé
criterion to be an exchange loss or waste instead.

In the following sectiéns these implications will be taken up and the

‘conditions will be derived under which the simple criterion is an unequivocal
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indicator of the existence of a foreign exchange saving. Section IIT.will ana-
lyze direct and total import requirements #m-pfeduction ‘and Séction~ITI will

discusg tha congumpticn effect.,

I1

..In this section wé wish to derive the total production effect of an
importéubstituting aétivity and relate it to the simple fmport-substitutiem
ceriterion.,

Let us adopt the following definitions:
A = input-output matrix pre-substitution,

M' = row of direct input requirements pre-substitution.
Let this be the total foreign input required per
unit, i.,é,, the sum of raw material, intermediate
goods, interest and depreciation;

. M' = vow of direct import requirements of commodity to
be import substituted (commodity 85.
M' =M -M's.
F = column vector of domestic material inputs required
to produce one unit of s.
@ = direct import requirement to produce one unit of s
domestically (a scalar).
X(t) = columﬁ vector of gross outputs at time t.

H(t) = value of imports at time t. '(a ecalar)

- We can now derive the production effect of import substitution as follows:
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Moy~ M1y = My' (X +4%) = Mey' ¥y (3
AM =AM'X(1) + M'(Z)Ax (4)
AM = M Xy + M| AX (5)

Equation (5) states that the change in {mports will be composaed of two

part.s!
(1) the diract reduction in imports dua to import sube
" stitution, and
(11) the incrcase in Importa Jus to a highor leval of
domestic activity,
To evaluate the second term, we require a relationship betwaendX and
H'ex(1)° This we now turn to.

Assume that M' X y equals k units of s. Then we know that the new
5

domestic demand generated By import-substituticg M' X(l) is
s
Fk (6)
The corresponding increase of total output is
an"t r ok Q)

rxr rxt ix1

This increase in output creates additional demand for s equal to
' -1 .
R (I -4A) Fk (8)
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which to be satisfied requires further gross output of
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By iteration, the total increase in output required can be found to be as

follows:

- LS e oyl 1 - a1
AX = (I - A" (Fk) + (I ~ A) F[M . (I - 4) F]k +
v (1 -yl F[M'a x-a1r]?k+

+ (I = A)"1 F[M'B - A1 5'33 K+ ae +

+ (1 - &} F[Ms (1-nTr[nk (10)
AX = 1 (- 8"t rk (1)

LW, (T-8"LF

lar Ixr . -exr rxl

If we now call >\- N'_,' (1 - A)_i F, then

AX -—-3-; a-mn"t (12)

™

Inserting (12) in (5) we have /

1, -l -
tgos M (0= )7 R a3

AM = -u'sx(l) RSN

Since the new domestic industry also requires direct imported inputs, we must

add these to {13) and obtain

RYL ' 1 ' - a3 . -1——-—k
aM usx(1)+1_)\uns(1 A) Fkl—1r\¢

AM = <} .T.k_.[u'nc (LA F+§| | (14)
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In order to evaluate the sign of (14), we must make use of the following propo-
sition:
Under free trade, the direct and indirect cost of production is equal

to the value of the output, Thus:
1= VA T-a"1r+n . I-01r+m @-01lr+p+X (5
n 8

whera 1. stands for one unit of sd)ﬁis the direct value added in the production
of one unit of s and VA i{s the column vector of value added elements per unit of
output of each commodity,

If production takes place under protection, (15) will no longer hold;
however, if we asgume that there is some value added in every domestic activity

at free trade prices, then we can define
VAI‘ aT-m"1rdo xl 70 (16)
such that

1 sVA'(@T-80)1Fr+n @-8)-1F+M -“A)-l F+@+X (17)
8 1 ns s 1

-

From here we have

M (Tl FP4+g=1-M (T-O1Fr-va'@a-n"1r-2X Q7.1
ns 8 : . 1

1
M @-mlr+g=1-N-var@-mlr-k (17.2)
ns : 1 1
Replacing in (14) and setting M'sx(l) = k = 1, we have
1-A- va' (T - ntE -Xq vA', (T - ntE +7Z
AY = -1 + = - (18)

1 -2 1 -\

which by (16) always has to be negative.
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Equation (16), however, merely expresses the application throughout the
economy of the simple exchange saving criterion. It thus follows that if import
substitution is undertaken only in commodities where the cost of direct imports |
falls short of the import cost of the product, then the fulfillment of this
criterion also implies that total (direct and indirect) imports are less than

the import cost of the product.

I1Y

In this section we wish to examine the consumption effect on imports of
Import-aubstituting projects,

A aimple statement of these effects is embodied in the following
hypothasis:

Import-gubstituting production generates new domestic

{ucome and thus new demand for imports and for domestic

goods containing imported inputs. These new inputs

should be subtracted from the imports saved in production

to derive the net foreign exchange saving of the import-

gubstituting production.
Only production that ia a net foreign exchange saver on this calculation is
import-substituting.

Unfortunately, this hypothesis as stated eliminates all possibility of a
net forelgn exchange saving. We know from the foreign trade multiplier analysis
that the cconomy tends to an equilibrium in which imports equal exports. Thus
the introduction of an activity which saves fereign exchange in production
generates an expenditure stfeam that will result (through the hultiplier) in the

.apending on imports of all the foreign exchange saved. 1In consequence, foreign

exchange saving would become impossible by definition.
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The hypothesis can be rescued, however, by eliminating the multiplier
stream and imputing to the import-substituting production only the demand for
imports created by the total value-added generated in new import-substituting
production itself, i,e., considering only the first round of expcnditure.f

A further difficulty arises with two implications of the hypothesis,
The first of these is that consumption is not emenable to policy control, To
each level of final demand corresponds an inaxorably given level of imports,
This appears a rather unrealistic assumption, The second implication is that
the naw consumption Imports are a cos:c ani thus stbould bz deducted from the
exchange savipngs, It appears more appropriaic, however, to consider these new
imports part of tha benafits of the exchange saving made in production,

We may charitably interpret the hy»othesis now in the sense that
consumption imports are benefits but that demand control is imperfect, thus
there may be situations in which the combined production and consumpticn
foreign exchange requirements exceed the import cost of the subétituted product,
To the conditions under which this may take place, we now turn,

Using the symbols of Section YI we can define the increase in total

value added as:

AWA = HA'DX +— Ak =-1—‘_<Y [wp.' (1 -81r +77¢] (19)

where WA is the column vector of value added under protection and ?Z is the
element of direct value added under prote;tion. This WA will generate a demand
for imported goods Mns’ for newly domesticated goods MS and for domestic goods,
i.e., new domestic value added.

In accordance with the reasoning developed above, we only consider the

import requirements of the first round. These are equal to:
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' k ' - a1 1 ' - a1
| .A__;Em - 8] F+QZ]+_1_TXMnS 1-ntr.

{u's (1 - a7 CT—% [WA' (-8t +XJ} (20)

U

where C is a vector of consumption quantities per unit c.)f’f_inal demand,

¥ This expression is very difficult to evaluate and integrate into tt
;é&i;ings of exchange in production equation (18), thus let us simply say that
gt .

Mo
oy

whereAMc stands for increased imports due to consumption and m, represents the =

aM_ = [WA' (1-a71F +y] , (21)

marginal proposity to import:

“ag.

Inserting (21) into (18) we have

1 -% -[vAl' (1 - A)"LF +)Ll]+ mc[WA' (1 -~ A)-l F +KJ

1 -5
Whether AM 18 positive wr negative depends on two elements:
(1) the size of m,, the marginal propensity to import;
(i1) the ratio
WA' (L - AT E W
l1+2-= -1 ’
' ' -
VA" IT-A) " F +;t’,1
the average rate of protection on value added.
We can now rewrite (22) as
Mﬂ—[VA' I-A'1F+ 1l - 1+ 2Z 1 23
A SRS rla-n[ ])(1_) (23)

Since the first term is always positive By (16) and the third term is afways
positive by (17), the sign of AM depends only .on the' second term.

We thus conclude that the consumption effect can annul exchange savings in
production only if the product of the marginal propensity to import and the aver-

age effective rate of protection is greater than one.
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In the previous sections the following conclusions have been established:
8) "Direct" foreign exchange savings are an unequivocal
indication cof the existence of total savings 1f all
activities in the econemy have "direct" savings.
b) Iwport dewand gonerated from the income side and
imputable to the import substituting activity will
not annul the savings on the production side and
thus conatraln oxocuticn of the project unless:
(1) thare 18 insufficlent control of demand, and
(11) th2 mavginal prepenaity to fmport and the
avorage effoctive vate of protection in the
ocongsy ava high, yiolding a product
graator than ona,
It 1a thevofore posoiblo to cenclude that the simple criterion for import

cuhaticution 86 conoidorably lecs unveligble than often stated,



