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FACTOR ACCUMULATION, TARIFFS AND IMMISERIZING GROWTH

Frank_F]atters

INTRODUCTION

International trade theorists recently have rediscovered a
possibility, pointed out many years ago by F. Y. Edgeworth [4], that
growth in an open economy might actually decrease the welfare of the
community. First J. Bhagwati [2] developed a model in which he showed
that if growth was sufficiently pro-trade biased {i.e. increased the
excess demand for imports and/or increased the excess supply of exports
at the initial terms of trade), the effect of the subsequent deter-
ioration in the terms of trade might outweigh the effects of the
increased productive capacity so that the country would be worse off
as a result of this growth. Then Harry Johnson [6] indicated that
within the context of a two commodity, two factor model, a country
facing fixed terms of trade might experience immiserizing growth
under a tariff if the expansion were sufficiently biased towards the
import-competing sector. Such a result has serious impTlications from
the point of view of a country considering the use of tariff induced
growth aimed at import substitution. Bhagwati [3] then suggested
some general conclusions concerning the phenomenon of immiserizing
growth, contending in particular that in models of the type mentioned
above immiserization could occur as the result of growth only in the

presence of non-optimal policies. In the first case, where the terms
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of trade could be affected by the actions of the home country the
appropriate policy would be to impose an optimum tariffl at all points
in time and in the second case, where the country was so small that
it could not affect the terms of trade, the optimal policy would be
free trade.

In a recent paper Trent Bertrand and I [1] examined a particu-
Tar case of Johnson's model in order to determine precise conditions
under which growth due to capital accumulation in a country facing
fixed terms of trade would lead to a fall in real national income,
measured at world pricesn The purpose of this paper: is to shed
further Tight on the phenomenon of immiserizing growth by generalizing
these results in two important respects. The first is to dbtain
necessary and sufficient conditions for growth due to the accumulation
of both factors of production in a country facing fixed terms of trade.
The importance of this generalization should be obvious: to make
policy recommendations to a less developed country based on the re-
sults of a model which ignores the effects of population growth must
be considered somewhat naive to say the least. The second extension
takes account of a consideration which arises only when population
growth is allowed for: if population is growing, then an increase
in aggregate income is not sufficient to guarantee an expansion of
per capita income. Since the latter is probably a better index of

welfare than the former, it would be useful to discover the conditions

1. See Harry G. Johnson ['5], Ch. II for a lucid exposition
of the theory of the optimum tariff.
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under which growth would Tead to a fall in per capita real income.
This paper derives such conditions and demonstrates that Bhagwati's
conclusion [3] that immiserization will occur only in the presence
of non optimal policies (tariffs in this case) is not valid when
immiserization is interpreted in terms of per capita incomes.

The organization of the paper is to derive conditions for
the occurence of immiserization due to factor accumulation, first
in the sense of declining aggregate real incomes {section 1) and

second in the sense of declining per capita incomes (section 2).

1.  AGGREGATE REAL INCOME

1.i The Model and Some Necessary Conditions

The essential features of the economy are represented
in Figure 1. Y, the capital intensive good, is represented on the
vertical axis, and X, Tabor intensive, on the horizontal axis; the
fixed terms of trade are represented by II, and the pre-growth produc-
tion point is P. If Y were the import good, this would mean that con-
sumption was occurring at some point on II above P, while if X were
imported, consumption would occur below P along II. Now if Y were the
import good and capital accumulation were to take place, the production

point P would move along the negatively sloped Rybczynski 1ine2 for

2. The Rybczynski line is defined as the output expansion
locus as the supply of a factor (or both factors in a fixed propor-
tion) is increased at constant prices. As Rybczynski [8] showed,
for the increase of one factor the Rybczynski Tine is negatively
sloped, i.e. the production of one good expands and the other dimin-
ishes; linearity follows from the assumption of linear homogeneous
production functions.




Figure 1,

capital, RK or R'K s t@ some new point, P' or P", If the Rynczynski
line were steeper than II (RK), the new set of consumption possibili-
ties (I'P') would completely dominate the pre-growth situation, and
capital accumulation would Tead to an'unambiguous increase in aggre-
gate {and per capita) real incomes. However, if RK were less steep
than II (say Ri), the new production point would be one such as P,
and consumption possibilities (I"P") would be everywhere worse than

in the pre-growth situation. Similarly, if X were the import good
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and the labor force alone were to grow, production would expand to

the south east along the negatively sioped Rybczynski line for labor
(RL)° ln this case aggregate income would fall if and only if RL were
steeper than II. Finally, if the capital stock and the labor force
were both to grow, production would expand along a "composite" Rybczyn-
ski Tine whose slope would depend on the relative growth rates of
capital and labor. If RK and RL were the Rybczynski Tines for capital
and labor, then the composite Rybazynski Tine would be somewhere in
the shaded afea between Ry and RL.3 Thus if immiserization were not
possible under either labor force growth or'capital accumulation alone,
it is clear that it could not occur with some qombination of the two.
On the other hand, if immiserization could occur with either capital
accumulation or labor force growth alone, then it might also occur

for at least certain combinations of growth rates of the two.

To obtain a more rigorous and precise statement of these con-
ditions it is first necessary to derive expressions for the siope of
Rybczynski 1line(s). Production conditions are represented by two
Tinear homogeneous production functions:

X = L
1)

3. If the capital stock and Tabor force both expand in a given
proportion a point on the composite Rybczynski line for this proportion
is obtained geometrically by moving from P along Ry and R_ respectively
in the given proportion and then completing the parallelogram three of
whose vertices are P and the points reached along Ry and R/ . The com-
posite Rybczynski line is then obtained by joining E the pre-growth
production point, and the fourth vertex of the parallelogram.
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where LX and LY are the amounts of labor employed in the X and Y in-

A and FY represent output per worker of X and Y and kx and

dustries, F
kV are fhe capital-labor ratios ({9 in the two industries. It is
assumed that Kx + KY = K and LX + LY = L are both constant. By diff-
erentiating and simplifying the two equations in {X.1) under the
assumption that domestic prices and hence kx and kY remain constant

the following expréssions are obtained:

a _ F av _ f (2)
® - Ryky X kR
X | Y
ax P ky ay _ F K 1y
B T " KRy .

These then can be used to obtain expressions for the slopes of the

Rybczynski lines:

Y

dy _F o

ax = X )
dL=0

Y

dY = . i_.,_.lf_x. = - .G—Y— (5)

dx ey 6* o
dK=0 ky |

X

where G and'GY represent output per unit of capital in the X and ¥
industries. Noﬁ suppose that capital and labor Both grow in such a
manner that dK = pdL where ¢ is the incremental capital-Tabor endow-
ment ratio. Then from . (2) and (3) the following expressions are

obtained:




X = Flocky) dL
: kyky

Y (6)
dy Flo-ky) dL

ky~Ky

so that the slope of the composite Rybczynski 1ine is:
R
dy oL F (p— kx) _ / (7)
@ FX(a-ky)
dK=pdL =%y

'From (7) it can be confirmed that the slope of the composite R-line
will always be between that of the R-line for capjtal alone (RK) and
that of labor a1one:(RL)a With p>kY>kx, that is with the incremental
capital -labor endowment ratio greater than that used in the capital
intensive industry and hence, the capital stock growing faster than
the Tabor force, the composite R-line is negatively sloped and steeper
than RKe With kv>p>kXs that is with the incremental capital-labor
endowment ratio intermediate between those employed in the capital

and labor intensive sectors, the composite R-line is positively sloped,
A speciai case here is ihat in which p is equal to the initial capital-
labor endowment ratio, thatris, in which the labor force and capital
stock are growing at the same rate. In this case aggregate real in-

come grows at the same rate as the factors are accumu]ating.4 Finally

4. This result follows immediatéiy from the assumptions of
~ fixed terms of trade and linear homogeneity of the production functions.
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with kY>kx>p, that is with the incremental capital-labor endowment
ratio Tess than that in the Tabor intensive sector and hence with

the iabof force growing faster thah the capital stock, the composite
R-line is negatively sloped but less steep than RL' Since immiseri-
zation cannot occur unless the R-line is negatively sloped, these
facts establish as a necessary condition for immiserization that
either p>kY>kx or kY>kx>p, i.e. that the incremental capitg]-labor
ehdowment ratic lie outside the bounds set by the capital-labor ratios
employed in the two sectors.

The next step is to prove Bhagwati‘'s contention [3] that im-
miserization cannof occur under free trade in this model. This is an
importantrresu1t in its own right and it is also useful in étrengthen~
ing the necessary conditions for immiserization that have just been
stated. The proof is accomplished by establishing two propositions
concerning the relationship between the slope of the R-line and that
.0f the domestic price 1ine. First, for p>k\,>kX the R-line is always

steeper than the domestic price 1ine. Suppose that this were not true

- that is:
FY(p-k') pD
X L v D
FYpo~ky) P
Y Y
POEX  (peky)
or 57 ey (9)
PyF' - =t/

By assumption, the right side of (9) is_greater than unity; further,

since profit maximization by producers equates the value of marginal
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products in both sectors (PIMPL, = PDMPLY) the left side of (9).

is equai to ¢L /@L s the ratio of the share of labor in the Y industry
to that in the X industry, which by the factor intensity assumption

is less than unity. -Thus equation *(9) contradicts the assumptions
and it is prnved that for p>kY>kx the R- 11ne must be steeper than the
domestic price line. The second proposition is that for kY>kX>p the
R-1ine is ?ess steep than the donéstic price 1ine. Suppose that the ‘

converse were true:

FV(p_kx) i kYGY(p-kX) PQ (10)

Fx(pakv) kaX(p—kY) Pe

LY .1 XD
()1, o

or . G\T—)—;T = ‘5?;5 (11)

By assumption, the left side of ;2(11) is less than unity; and the
right side is equal to g /@K which is greater than unity by the
factor intensity assumption. Thus (11) is contradicted by the
initial assumptions and the second proposition is proved: for
kv>kx>p the R-line is less steep than the domestic price line. This
means that for increases in the endowments of either or both factors
the relevant part of the R-line can never lie between the origin ahd

the domestic price line; and since under free trade domestic prices

are equal to world prices, immiserization can never occur under free
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trade.,5

.Under a tariff, however, the domestic price ratio diverges
from the world price ratio and thus the capital-labor ratios and
average products of Tabor and capital will in general be different
from their free trade values. Hence the slope of the R-line will
also tend to be different from its free trade value; this is why
immiserization might occur under a tariff. Two cases, however, can
be ruled out immediately. kFirst,'as has just been shown, for kv>kx>p
the R-1fne is always less steep than the domestic price line. Since
the effect of a tariff on Y (the capital inténsive good) is to make
‘the domestic 1ine.15§§nsteep than the world price.line, it is impos-
sible for a tari ff on Y to make the R-Tine more steep than the world
- price line and hence to cause immiserization to occur under these
circumstances {see Figure 23), Similarly, for p>kv>kx the R-line
is always steeper than the domestic price line, and since a tariff
on X makes thé'domestié price line steeper than the world price line,
it is impossible for a tariff on X to make the R-1ine less steep than
the world price line and hence to cause immiserization to occur in
this situation (see Figure 2b), Thus it is a necessary condition
for immiserization to occur that either kY>kx>p and X be protected,
or p>kY>KX and Y be protected. This extends the previously stated

conditions.

5. It should also bB noted that equations - (9) and (11}
can be interpreted, if PR /PY is replaced by the world price ratio,
as necessary and sufficient "conditions for immiserization to occur
for the cases in which p>kY>kx and kY>kx>p respectively.
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(b)

Figure 2,
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1.i% Necessary and Sufficient Conditions

In order to discover exactly under what conditions

immiserézation will occur it is necessary to discover how the slope
of the R-Tine under a tariff diverges from its free trade value. From
an initial position of free trade the imposition of a tariff will re-
sult in a change in the domestic price ratio which will in turn raise
or lower the domestic wage-rental ratio. In order to derive a more
brecise necessary condition for immiserization the relationship be-
tween the change in the slope of the R-line and changes in the wage-
rental ratio is derived. Then é necessary and sufficient condition
is estab1ished by 1ihking changes in the wage-rental ratio with the
magnitude of the tariff.

By differentiating equation (7) and making the appropriate
simplifications the following expression is derived, showing the rela-
tive change in the slope of the R-line resuiting from a given relative

change in the domestic wage-rental rat1o

C (o-ky)\ "
dK-de
Y, k X, %X *
°Y(¢K * E‘!‘EY) - GXGK * E:k‘a (%) (12)

where oy and ay represent the elasticities of factor substitution in

dy
dX

® dY

dK=pdL

4]

6. In thiS derivation the following two relationships are

used: ¥y, ¢K(k ), and (ky)* = 0, (3)*. The same relationships
are true for X, '
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the X and Y industries, %-represents the wage-rental ratio, and an
asterisk above a variable signifies the relative change in that var-
iable. This expression can then be used to derive a necessary con-
dition for immiserization to occur.

First consider the case in which Y is the protected industry.
Since it has already been established that immiserization can occur
in this case only if p>kY>kx, this means for immiserization to take
place it is necessary that the imposition of a takiff cause the R-line
to rotate in a counter-clockwise direction from its free tradé'position.
This requires that the relative change in the slope of the R-line be
negative. Since Y is the capital-intensive industry the imposition
of a tariff on it makes (%9* negative. Thus an examination of (12)
shows that a necessary condition for immiserization to occur is that
the term.in squake brackets in  (12) be positive. Similar reasoning
will éstabiish that if X is the protected industry it is necessary
in order to observe immiserization that the imposition of a tariff
cause the R-line to rotate in a clockwise direction--that is, that
the relative change in its slope be positive. Since the imposition
of a tariff on X causes (g&* to be positive, this means once again
that the term in square brackets in (12) must be positive. Thus in
either case, whether Y is protected and p>kY>kx, or X is protected
and k >k,>p, a necessary condition for the occurrence of immiserization

y X
is that:
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K
v Ky
°Y (“’x i "'Ev)

K
X . Xx
o GK * """p-kx)

In order now to obtain a necessary and sufficient condition

> 1 ‘ (13)

for immiserization the precise relationship between a tariff and
changes in the wage-rental ratio must be obtained and substituted
into equation -~ (12). The necessary and sufficient condition wi]{
be derived for two cases, the first being that in which Y (the capi-
tal-intensive industry) is protected. In this case immiserization
will occur if and only if under a tariff the R-line rotates in a
counterclockwise direction until it becomes at least as flat as the
world price Tine, that is, if and only if the absolute value of the
| percentage difference between the free trade slope of the R-line and
its slope under the tariff is no less than the absolute value of the
percentage difference between its free trade slope and that of the

world price line:

* k "k
: Y y X X W *
- [“v (¢K Ry v) = 9% GK * "“p-kD' ] (F)
dK=pdL

Y
P Flloky) | Flloky)
Y oky) ) | PRk

oy
daX

B

nv

(14)

Noting that: (i) from the condition of equality of the values of the

marginal product of labor in each sector, the right side of (14) can




- 15 -

ek
be rewritten as [ 1 - ~ |3 (ii) the relative change in the
¢ (p-ky) ,
_ L X D\
wx _ [ PX YX XY

wage-rental ratio can be shown to be (FJ =\ 5 (¢K¢L - dedy )s
P
Y

(i1i) the relative change in the domestic price ratio is simply -t
where t is the ad valorem tariff rate on imports of Y, (14) can be
simplified and rewritten:

X Y)

k k $ (p ky) (orok - dyd
Y Y X X\ > L kL T k%L
oyle, + ——) = oy(ep + —)| =11 - (15)

Thus ~{15) is a necessary and sufficient condition for immiserization
when Y is the protected indﬁstry. As ‘Tong as the necessary condition
for immiserization is fulfilled (equation  (13) is satisffed) the left
side of - (15) is positive and the equation can be manipulated slightly
to obtain an explicit statement of the minimum tariff required to pro-

duce immiserization:

- z ¢L p-ky) K¢L - ¢L¢K) 16)
- Ky X, RO (
¢L p- k p kY) GX(¢K p_kx ]

In a similar fashion the necessary and sufficient condition

for the occurrence of immiserization when the labor-intensive sector
is protected can be derived. (Recall that for this to produce immis-

erization it must be true that kY>kX>p.) In this case immiserization

7. See for instance R. W. Jones [ 7], equations (3.2) and
(4 2) on p. 560.
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will occur if and only if under a tariff the R-1ine rotates in a
clockwise direction enough that it becomes at least as steep as the
world price line - thét is if and only if the absolute value of the
percentage difference between the free trade slope of the R-line and
its slope under a tariff is no less than the absolute value of the
percentage difference between its free trade slope and that of the

world price line:

: Y
k ky P, Fl(o-ky)
dY * Y Y X wi* > X X
dr = Joytef + = - oy (e T)]()--——--—-——-—
FY(p'kx) :
Xy (a7)
F (p"kY) \

Using the same simplifications as in deriving (2.15) from (2.14),
except that in this case the rélative change in the domestic price
ratio, (PE/P?)*, is t, the ad valorem tariff rate applied to imports
" of X, and noting further that
o\ /[ o o
— +— ] = — s  {17) becomes:
k k X
Y X ¢K

: Yo
(& - 1) Y.X XY
k ky KKy A (b = ox0,)

Y

ay ¢y + —7— = o, (65 + —%) —-— -

YK bk O\t T ot k ¢§(§ - 1) T (18)
X

itv

which is the necessary and sufficient condition for the occurrence of
immiserization when the labor-intensive industry is protected. Simi-

larly (18) can be manipulated to obtain a statement of the minimum
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tariff required to produce immiserization:

YA

(- 1) Y OX XY |

> [ Ky . {og o = ¢y o ) (19)
K

X0 - k
oX(E - 1) v, M X, B
Kky [ka+ww)'%wk+wﬁ]

1.3ii Factors Affecting the Likelihood of Immiserization

Equations (15) and (18) can now be studied to
discover what factors will tend to affect the chance of immiseriza-
tion. First the case in which the capital intensive industry is
protected is examined. Since both bracketed terms on the left side
of (15) are positive, the value of the left side will increase the

k k

_ . . . Y X Y X
greater is oy relative to oy. Since both oy = 9k and (E:E;J—(E:F;J
increase as kY increases or kx decreases, the value of the left side

will increase with differences in factor intensities between the two
k k

sectors. And since (E:%;)-(E:éid varies inversely with p, the value
of the left side will also decrease as p increases. Similarly, both
‘terms on the right side of (15) tend to increase with differences

in factor intensities between the two sectors. And since (p—kY) /
(p-kx) increases with p, the value of the right side also will tend

to vary inversely with p. Finally, the value of the right side varies
inversely with the size of the tariff imposed on imports of Y. Thus
immiserization will be more 1ikely the greater is the elasticity of

factor substitution in the capital intensive sector relative to that

in the labor intensive sector--the greater is the ratio between the
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two, the faster will the capital-labor ratio and output per head in
the capital intensive sector fall relative to the same variables in
the labor intensive séctor for any given tariff on imports of the

capital intensive good.8

The effect of differences in factor inten-
sities on the 1ikelihood of immiserjzation is ambiguous: the greater
are the differences the faster will the R-1ine rotate for any given
decrease in the wage-rental ratio (see the term on the left side);

on the other hand, the greater are these differences the greater will
be the tariff required to produce any given change in the wage-rental
ratio (the second term on the right side) and the greater will be the
difference between the free trade siope of the R-line and that of the
world price line (the first term on the right side). The first effect
tends to increase the chance of immiserfzation, while the Tatter two
tend to decrease its likelihood. Similarly, the effect of increases
in p (the incremental capital-labor endowment rat%o) is also ambigu-

ous:  from the left side of (15) it is seen that increases in p de-

crease the rate at which the R-1ine rotates for any given decrease in

8. The absolute value of the slope of the R-line (from
equation  (7) is

Y
dy _ File-ky)

dx| - X,
dk=pdl T (Poky)
As the result of a decrease in the wage rental ratio output per head
and the capital-labor ratio in each sector fall. The greater is ay
relative tog, the greater will be the rate of decrease of F and k
relative to “FX and ky and thus the smaller will be the absolute
value of the slope of the R-line.
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the wage-rental ratio, while from the right side it is clear that
increases in p decrease the difference between the free trade slope
of the R-1ine and that of the world price line. Finally, the possi-
bility of immiserization will increase with the size of the tariff
on imports of the capital intensive good--the greater is t the greater
will be the change in the wage-rental ratio and thus the greater will
be the rotation of the R-line from its free trade position.g
Next the case in which the labor intensive sector is protected
is examined. Since for kY>kx>p it is true that EE%;-< EE%; < -1, and
¢§<¢z<l, each of the bracketed terms on the left side of (2.18)} is
negative. Thus the value of the left side will be greater the larger
is Py and the smaller is.pY. Similarly, thé value of the left side
can be shown to increase as differences in factor intensities between
the two sectors increase and to decrease as p increases. From the
factor intensity assumption and from the falsity of equation  (16)
both terms on the right side of (18) are positive. Further, both
terms can be shown to increase as differences in factor intensities
between the sectors increase, and to decrease as p decreases and as
t increases. From these conclusions it follows that the greater is

the elasticity of factor substitution in the labor intensive sector

relative to that in the capital intensive sector the greater will be

9. Of course, the greater is the tariff, the greater is the
chance that it will be prohibitive. Under such circumstances immis-
erization would be impossible - the economy would proceed in autarky
with real income at domestic' prices growing with factor accumulation.
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the chance of immiserization. This, of course, is opposite to the
conclusion reached in the case where the capital intensive sector is
protected, for in the present case the R-line becomes more steep the
more rapidly the labor-capital ratio and output per head in the capi-
tal intensive sector fall relative to the same variables in the labor
intensive sector as the result of any given increase in the wage-

10 In a manner exactly analogous to the previous case

rental ratio.
it can be shown that the effect of differences in factor intensities
between the two sectors and of decreases in p (increasing growth of
the labor force relative to that of the capital stock) on the likeli-
hood of imﬁiserization are ambiguous, and increases in the tariff
rate applied to imports of the Tabor intensive good raise the chance

of its occurrence,11

2, PER CAPITA REAL INCOME

Thus far necessary and sufficient conditions have been obtained

10. By dividing the numerator and denominator of (7} by
ky kys the absolute value of the slope of the R-line can be shown to
b .

Y p
a'(1 - &9
_dY ) %y
ax X
dk=odr & (1 - i—y)

As the result of an increase in the wage-rental ratio the labor-capital
ratio (1/k) and output per unit of capital (G) fall in each sector,
The greater is o re]at1ve to oy the greater will be the fall of G
and 1/k reTat1vé to GY and 1/kY and hence the greater will be the
absoluté value of the R-line's slope.

11. Once again the proviso must be made that the tar1ff not
become sufficiently large to become prohibitive.
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for factor accumulation to lead to a fall in aggregate real incomes.
However, it is still possible, insofar as factor accumulation results
from increases in population, that even if aggregate real incomes do
not fall, per capita incomes might fail to rise. In what follows,
necessary and sufficient conditions for the occurrence of this latter
eventuality will be derived under the assumption that the labor force
is a fixed proportion of the population and the capital stock is
independent of population size. A

The first obvious point is tHat if only the capital stock
expands, the condition for immiserization in the aggregate sense will
be the same as that for immiserization in the per capita sense. Thus
it is necessary and sufficient for capital accumulation aidne to fail
to increase real per capita incomes that the capitél intensive indus-
try be protected and that:

Y Y XX LYy
Y X > a0\ (o o - oy o)
oy o = oxdk = \1- T (20)

where (20) is simply what (15) reduces to as p approaches infin-

12 It was shown in Bertrand and Flatters [1] that in this case

ity.
immiserization will be more likely the greater is-ﬁY, the smaller is
'éX’ the larger is the tariff, and the smaller are the differences

in factor intensities between the two sectors.

. 12. This equation represents the necessary and sufficient
condition for immiserization in the case examined in Bertrand and
Flatters [1].
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1f, however, the population is expanding also,  there are two
cases to be considered: that in which the import competing industry
is capital intensive and that in which the import competing industry
is labor intensive. Consider first the case in which the capital
intensive industry is protected and suppose initially that the capital
stock is growing faster than the population. The factor accumulation
can be divided into two parts: first a proportional increase in the
supply of both factors, and ﬁhen a further increase in the capital
stock alone. After the proportional increase in both factors, per
capita income remains unchanged from its initial position.l3 Now,
if capital accumulation alone leads to an increase in aggregate in-
come it is clear that per capita income will also rise, and the total
effect of facfor accumulation in this case will be to raise per capita
income. On the other hand if capital accumulation alone leads to a |
fall in aggregate real income, the total effect of factor accumulation
will be to lower per capita real income. Thus, if the capital inten-
sive industry is protected, and if the capital stock grows faster
fhan_popu]ation, immiseri;ation in the per capita income sense will
occur if and only if capital accumulation alone is immiserizing--that
is, if equation (20)." ié satisfied. The same type of reasoning is
used to examine the case in which population is expanding more rapidly

than the capital stock, except that in this case the second step in

_ 13. Recall that this result was presented above in the dis-
cussion of equation (7). «:
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the process is to reduce, rather than increase the capital stock.
If it is true that capital accumulation alone is immiserizing, then
it is a direct corollary that capita] decumﬁ}ation will lead to an

increase in real income (both aggregate and'per capita).14

Similarly,
if capital accumu1ation alone is not immiserizing, capital decumula-
tion alone will be immiserizing. Thus it follows immediately that

if population is growing faster than the capital stock, and the
capital intensive industry is protected, immiserization in the per
capita income sense will occur if and only if capital accumulation

alone is not immiserizing--that is if equation (20) : is satisfied

with the inequality reversed.

Suppose now that the labor intensive sector is proﬁected.
It will be recalled that it already has been established that the
R-1ine will be steeper than the domestic price line whenever it is
true that p>ky>ky, and so this will be true in particular when the
capital stock is growing with the labor force constant. Further,
with a tariff on imports of the labor intensive good (X), the world
price Tine will necessarily be less steep than the domestic price
line. Thus, considering the case where the capital stock is accumu-
 Tating faster than population, both factors are first assumed to
increase proportionately so that production takes place at P (Figure

'3). - where per capita income remains unchanged from its initial level.

14. To put it slightly differently, the handmaiden of
immiserizing growth is beneficial shrinkage.
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Figure 3,

Then the capital stock alone is assumed to increase so that production
takes place above P along RK’ where it is necessarily true that aggre-
gate, and thus per capita income has increased from its level at P
(P'I' > PI). If on the other hand the capital stock were to decline
from P, productioﬁ would move down along RK’ to a point such as P",
where aggregate and per capita incomesrhave necessarily fallen. It
should be noted, however, that these results are independent of the
degree of protection given the labor intensive sector. In particular,

even if there were no protection and thus the world price line coin-
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cided with the domestic price Tine it can be vérified simply from
an examination of figure '3 that the conclusions just stated would
continﬁe to hold. Thus, as long as the import competing sector is
Iabof intensive, it is necessary and sufficient for immiserization
in the per capita income sense to occur that population expand more
rapidly than the capital stock.

This result is obvious from a consideration of the necessary
conditions for immiserization in the sense of declining aggregate
real income derived in section .1.i. It was shown there that when
the import competing industry was labor intensive, capital accumu-
lation alone (p > kY > kx) could never lead to immiserization and,
as a corollary, capital decumulation must always be immiserizing.
Since the guestion of immiserization of per capita incomes can be
reduced to a question of aggregate income immiserization under capital
accumulation alone, the result that the occurrence of per capita
income immiserization depends only on the relative growth rates o%
the capital stock and the labor force and is independent of the 1eve1
of protection is not surprising. It is on1y when the import compet-
ing industry is capital intensive that the level of protection is
important.

A final conclusion that follows from the case in which the
import competing industry is labor intensive is that Bhagwati's [3]
contention that immiserizing growth occurs only as a result of non
optimal policies does not generalize to a consideration of changes

in per capita real incomes.
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3. SUMMARY

Necessary and sufficient conditions have been derived for
the occurrence of declining aggregate and per capita incomes as a
result of factor accumulation in an open economy facing fixed terms
of trade. These conditions are summarized for the various possible

cases in Table 1 - ~on the following page.




- 27 -

_ w111 Immiserization Occur

Relative Growth (a) in the aggregate {(b) in the per capita
Rates of K and L “income sense? income sense?
L*¥ = K* : No Per capita income
constant
L* > K* No If and only if (20) «

is satisfied, with
inequality reversed

Ke > L* If-and only if (i5) " If and only if (20)
is satisfied is satisfied
Table 1a.-

Possibility of Immiserization when
Import-Competing Industry
is Capital Intensive

L* = K* No : Per capita income
constant
L¥* > K* If and only if (17) . Yes, necessarily
‘ is satisfied
K* > L* _ No No

Table 1b, =
Possibility of Immiserization when

Import-Competing Industry
is Labor Intensive

TABLE 1.
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