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Research Note

ADJUSTMENT TO IMPORT COMPETITION
— The Small Open Economy with Downward Wage Rigidity* —

Mitsuhiro Kaneda

I. Introduction

Adjustment of an economy is the process of movement of factors of
production from the declining sector to the growing sector, accompanied
by changes in factor prices. Adjustment is constantly necessitated by the
incessant change in the structure of international specialization which
takes form of import competition to the domestic industries.

Adjustment is costly in that it is time and efficiency consuming,
depending on the natures of the factor markets. Costless adjustment can
only take place if factors can instantaneously move between sectors and
factor prices can instantaneously change. Such a behaviour of the factor
markets are often considered to be that ocecurring in the long-un (a
Heckscher-Ohlin-Samuelson model assumption). Sector specificities
(immobilities) of factors, losses of efficiencies of factors upon move-
ment, and rigidities and stickinesses of factor prices are considered to
occur in the shorter-run periods.

Adjustment to import competition has become a problem for the
developed economies. This may be due to the economic slow down (the
pie is no longer increasing by much and there are no rapidly growing
industries to quickly absorb the frictionally unemployed factors of
production), and the increased speed of transfer of technology (innova-
tive industries are very quickly challenged by the late-comer foreign
competitors). This has lead policy makers into the free trade versus
protection controversy. Thus what we nced now js the development in
the theories of the adjustment process in order to determine suitable
policies, both domestic and international. This paper is one such attempt.
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We consider a small open economy with two sectors and two' factors

of production (labour and capital). We impose a constrmnt of downward
wage rigidity in the labour market, to persist even in the long-run.” In
the capital market, sector specificity of capital is imposed.to hold in the
short-run; and capital to gradually move in. the following. time period.”
Import competition is considered as the fail in the relative price of the
relatively labour-intensive import good. The resulting equilibrium under
sector specificity of capital is called the short-run equilibrium. ® The
period that foliows in which capital moves is considered the adjustment
phase. When capital movement is complete we reach the longrun equi-
librium. , : .
This is unlike the assumptlon in most: hterature in whlch labour
market is assumed to adjust before or simultaneously with the capital
market, When factor mobilities -are compared, it may be reasonable to
assume that labour mobility is.greater than capital mobility. However,
when fall in wage rate is compared with capital mobility, the latter to
precede the former is reasonable.

. Model

Production functions, defmcd as follows, are of standard neo-classical
constant returns to scale type. X and Y are quantitijes produced, L; and
K; (i = X, Y) are factor inputs to each sector, and Xy, etc. represent the
partial derivatives with respect to the subscripts.

X=X(Lx,Kx) Xy, Xg >0, Xy, Xgx <0, X x =Xk >0 (1)
Y=Y (Ly,Ky); Y, Y >0, Yip, Y <0, Yk =Yk, >0 .(2)

aji (i=X,Y;j =L, K) represent factor inputs for one unit productjon:

apxX = Ly 3)
aLyY = Ly : €]
3Kxx = Kx . ‘. . (5)

agyY¥ = Ky - (6)
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Labour supply (L) is exogenously given. Since labour demand (Lx + Ly)
may falt short of supply because of the downward rigidity, the difference
is defined to be unemployment (Ly):

L=LX+Ly+LU ) A (7)
Capital supply (K) is also exogenously given, and is assumed to be always
fully utilized, The initial allocation among the two sectors is that to
equalize the rentals in each sector.

K=Kx +Ky : ' (8)

Sector X is assumed to be relatively labour-intensive by the physical
definition. ' ’

A= ?‘LXAKY - }\KX“\LY >0 where AL’I = LI/L, )\Ki = KllK

Conditions for cost minimization in the two sectors are: .

._ﬁ _ G Xy W ()
- de_ - daLX XK i'x ]
dLY - daLY . YK Iy 7 (10)

w represents the wage rate (in terms of units of good Y) common to
both sectors and is at the wage floor of value w°. w® is the wage rate
at the initial equilibrium at which there is no unemployment. 1; repre-
sent the rental (in terms of units of good Y) for sector i. Profit maxi-
mization for competitive firms assures:

apxw t agxrx = p (11)

(12)

—

apyw t agyry =

p represents the price of good X in terms of units of good Y.
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Equations (1) to (12) solve for the twelve endogenous variables of
X, Y, aj;, Lj, Ly, Ky and r;. The exogenous variables are L, K, Kx, w and

P-

I Initial Equitibrium

The initial equilibrivm is when both factor markets are in equilibrium
(full employment of factors and equality of factor prices among sectors),"
In this model, this is when Ly = 0 and rx =rv.

In Figure 1, Panel (i) shows the labour market, with horizontal axis
representing units of labour (Oy Oy = L) and vertical axis representing w.
O is the origin for sector i. Curves Vix and Vi are initial positions of
the value marginal product of labour schedules of the two sectors. Their
intersection, A, is the initial labour market equilibrium point. This shows
that initially, w = w° Ly = OxL,, Ly = OyL, and Ly = 0.

Pane] (iv) shows the capital market in a similar manner. a’ is the initial
capital market equilibrium point, whereby rx = ry = r°, Kx = 0% K, and
Ky =oyK,.

Panel (ii) shows the factor price frontiers for the two sectors, initially
curves ¢ and cvy, intersecting at point A’ with w=w® and ry =1y =1°.

Panel (jii) is the standard box diagram, labour measured horizontally
and capital measured vertically, o; is the origin for sector i. Curve oxovy
is the efficiency locus. The initial equilibrium point is a,

Figure 2 is the product transformation plane, T1T, is the transforma-
tion curve of the Heckscher-Ohlin-Samuelson economy, corresponding to
the efficiency locus oy oy in Figure 1 Panel (jii). Point A”indicates the
initial production, with initial relative price represented by slope of line

Po-

IV. Effect of Import Competition in the Short-Run

For the downward wage rigid economy, the short-run is defined as the
period in which capital remains sector specific. Import competition is
defined as the ceteris paribus once-and-for-all fall in p (relative price of
good X to Y). The short-run effects of import competition can be
determined by differentiating equations (1) to (12) and substituting



p<O0andL =K =

Adjustment to Import Competition 141

fractional change i.e. & = dx/x).

X =2x%% 5 o
Okx

Y =0

ix = B_.GX_ p<0
KX

LY =0

i ALxox .

Ly = - >0

Y ALufx

Ky =0

iy =0

ixx = alé’:{‘;x b >0
ﬁKY =

e = = p <0

Iy = 9pr

f'Y =0

81i = wapLi/pi, O =
Apy = Ly/L;0:=

These indicate the directions of changes of the endogenous variables.

rtaKI/pl; PX=DP:PY~™T
(aKi/ ap;)f (W/ 1)

1;

Kx = w = 0® (a hat over a variable indicates its

(13)
(14)
(15)
(16)
an
(18)
(19)
(20)
@
@2)
(23)

24)

These changes can also be observed in Figure 1 where the short-run
equilibrium points are indicated by pomts E, E', ¢ and e’ for sector X;
and A, A’, a and a’ for sector Y,
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Figure 2
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On Panel (i), curve Viy shifts to V{x, while curve Vv is unaffected.
Since wage rate is downward rigid and stays at. w°, the short-run equi-
librium points are E and A for sectors X and Y respectively. Ly de-
creases from OxL, to OxL,, while Ly remains at OyL,, creating Lqy
of L,L,. '

On Panel (iv), curve V@x shifts to Viiy, while curve V@y is un-
affected. Since capital allocation stays constant at ox K, and oy K, the
short-run equilibrium points are e’ and a’ for sectors X and Y respective-
ly. rx falls totk and ry staysat °,

On Panel (i), curve ¢% shifts to ¢k, while ¢y is unaffected. Since w
stays downward rigid at w®, ry falls to r¥ and ry stays at r°. Equations
(25) and (26) summarises the effect to factor prices in terms of units of
good Y and in terms of units of good X respectively:

= W =0 >p> fy (25)
fy—p=w—p>—p >0 >ix — p (26)

On Panel (jii), the short-run factor allocation becomes to be at points
e and a for sectors X and Y respectively. Production is now inefficient,
with unemployed labour of L,L,. Compared to the initial allocation,
sector X employs less labour with the same capital, so production of X
decreases (point e is on a lower isoquant — not shown). Sector Y em-
ploys the same amount of inputs, so production of Y stays the same.

. In Fipgure 2, t'A"t, is the short-run transformation curve for this
downward wage rigid economy. A"t, is the portion for tises in p in
which the wage constraint does not come in and the 'economy is only
constrained by sector specificity of capital.™ The short-run equilibrium
point is E” on the flat portion t"A”, where X has decreased while Y has
remained constant.

We define national product (Z) in terms of units of good Y as:

Z=pX+Y 27

Valued by p after the import competition (represented by the slope of
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line p,), national product at the initial equilibrium is OZ°.. Effect of
import competition onZis: - e : R

Z.= px (6”"IX +1)p <0 . A (28)
fxx o
where py -= pX(Z (py = Y/Z)."

Z :decreases 'in the shortrun upon.import competition. The:larger the
values of px, 81x and oy are, and the smaller the value of 8xx is, the
larger the extent of decrease in Z, In Figure 2, Z falls to OZ5.

V. Adjustment from the Shori-Run to'the Long-Run Equilibrium

At the above short-run equilibrium, there exist unemploymentin the
labour market and sectoral rental differential in the capital market.
Adjustment for the downward wage rigid economy is by capital moving
from the lower rental to the higher rental sector (from sector X to Y).
The effects of adjustment can be determined by differentiating equations
(1) to (12) and substituting Ky <0 and L=R=w=p5=0.%"

X =K <0 - o ‘ 29
P VU | .
ix = Rx <0 ' ' (31)
fy = ;KX Kx >0 : (32
KY , L _
: A ALy A . A Y

i = — LX LY Agx -

v (ALU ALy ?\KY) Kx )\LU Ay KX' >0 (33)
Ry = - MXg,>g = - @8

T kv

ﬁLX =0 (35)
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dry = 0 " (36)
éKx 7= 0  5 . (37)
rx=0 L e
fy: = 0-: N '. | 40

These effects can be observed geometrically in Figure 1 in which the
adjustment paths from the short-run equilibrium -ﬁoints are indjcated by
the arrows. The long-run equilibrium points are Fx, Fy, E', A, fy, fy,
f4 and f¥ in each of the panels. ‘

On Panel (ii), since p is constant during adjustrhent, the factor price
frontiers stay at-ck and cy. Since w is downward rigid at w°, the rentals
for the two sectors are constantly ry = 1% > ry = vk during adjustment.
Sectors X and Y are comnstantly at points B’ and A’ respectively, and
factor. intensities (slopes of the factor price frontiers at these points)
remain constant. The most notable result here is that the rental. dif-
ferential (ry. > rx) stays constant during adjustment in spite of the
movement of capital from sector X to Y. This implies that the capital
movement. will not cease until all of sector X’s capital have moved to
sector Y. The long-run equilibrium is that of complete specialization in
Y. : '

On Panel (i), by this adjustment, Vix and Vi’ move successively
towards Vix and Viy respectively, while w stays constant. At the long-
run equilibrium poeints Fx and Fy, Ly = 0 and Ly = OyLs Ly in-
creases successively from L;L, to OxLy, creating an ever large un-
employment.

On panel (iv), the successive decrease in Ly and increase in Ly shift
Vi and Vgy successively towards VEyx and VEy respectively. At the
long-run equilibrium points f§ and f%, rentals are unchanged, Kx =
and Ky = K.
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On panel (iif), adjustment successively moves the capital allocation
line KK, down. Since factor intensities stay constant, factor allocation
points move successively down from e towards fx along ray oyxe for
sector X, and from a towards fy along ray oyfy for sector Y. Produc-
tion of X decreases successively to 0 and production of Y increases
successively. Since sector X is relatively labour-intensive, and factor
intensities stay constant, the effect of movement of capital is to displace
more labour from sector X than sector Y newly employs. Thus un-
employment increases.

The effect on national product is:

N ,
Z = (px — Py if‘—‘{) Rx (41)

When px < pyAxx/Aky (or pX/Y < Kx/Ky), Z > 0. When py >
pyApx/Aky (or pX{Y > Kx/Ky), Z < 0, indicating immiserizing
reallocation® when the movement of capital from the lower to the
higher rental sector is what seems to raise efficiency. Immiserizing re-
allocation occurs, the larger the sector X’s share in national income is,
and the less the sector X’s share of capital is. This is because increase in
unemployment is large under these conditions. National product may
vise or fall during adjustment and in sum at the long-run equilibrium.
Thus in Figure 2, the adjustment path from the short-run equilibrivm
point E” is indicated to be indeterminate, and the long-run equilibrium
point may come above or below Z%, What is sure is that adjustment path
is always in the north-west direction since X is constantly decreasing and
Y is constantly increasing, and long-run equilibrium is on the Y axis
(between points t' and T, ) indicating complete specialization in Y (with
unemployment).

V1. Conclusion

For such economy with downward wage rigidity, import competition
(although it is an improvement in the terms of trade) creates unemploy-
ment and lowers national product in the short-run when capital remains
sector specific. As the economy adjusts toward the long-run equilibrium
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(complete specialization} by capital moving from the lower rental to the
higher rental sector, unemployment increases and national product may
decrease (the case of immiserizing reallocation). The resulting Iong-run
equilibrium is far from the equilibrium the Heckscher-Ohlin-Samuelson
model would predict, o

What has been clarified is that, downward wage rigidity acts as a very
large obstacle against adjustment, calling for policies. The first-best
policy is to remove or directly counter the downward wage rigidity
constraint. One possibility is a dynamic wage subsidy scheme that keeps
in pace with capital movement ensuring full employment at any stage of
the adjustment process. However, this scheme needs to be financed by
a large lump sum tax which is unrealistic.

If vnemployment is a concern for the government, if adjustment is
slow and immiserizing, or if national product in the long-run is lower
than that of the initial equilibrium (especially if adjustment in sum is
immiserizing), and if no other policy measures are suitable, protection
will be justified. (Policies to speed adjustment will speed the increase in
unemployment.) Protection will enable the economy to decrease un-
employment (to zero) and recover its original national product.

Notes

* This paper is a revision of Chapters 5 and 7 of the author’s Master’s
thesis, ““Adjustment to Import Competition: the Case For a Small
Open Ecconomy,” International Christian University, 1988. The
author is deeply indebted and grateful to Professors Kivoshi Kojima
and Tsuneo Nakauchi for their guidance and supervision. The author
is much thankful to Professors Shigeru Ishiwata and Kenji Kimura.
Any errors and shortcomings are the sole responsibility of the author.

(1) This is identical to the wage floor.

(2} Here, a physical constraint is assumed in the capital market, whilst
a price constraint is assumed in the labour market.

(3) This short-run equilibrium of the downward wage rigid economy is
identical to the ““ultra-short-run” equilibrium in Neary [1982].

(4) This is a Heckscher-Ohlin-Samuelson equilibrium.
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(5) The geometric technique follows that in Neary [1978].
(6) By constraining wage rate in terms of units of good Y to be con-
* stant, the fall in the relative price of X raises the wage rate in terms
of units of good X. This is seen in equation (26). Thus the real
incomes of wage earners rise upon import competition if any of
good X is consumed.

(7) Curve t; ty is the transformation curve of the economy constrained

' only by sector specificity of capital. (see Mayer [1974])

(8) Since the fall in the relative price of X is once-and-for-all, during
adjustment, wage rate in terms of units of either good remains
downward rigid,

(9) This is a special case of Neary s immiserizing reallocatmn in Neary

- [1982].
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