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Abstract

The Stolper-Samuelson theorem famously shows that abundant factors gain from trade
while scarce factors lose. The supply-side so determines the outcome due to what Ronald
Jones (1965) called the “magnification effect” of commodity prices on factor prices, that
little emphasis has been placed on the demand side of the question. How does the demand
side increase or decrease the gains to the abundant factor or losses to the scarce factors? Is
it important whether countries export goods that loom large or small on the world stage?
Does it matter whether the exported goods are intermediate or final? We try to show in
this paper that the more important the good, final or intermediate, is on the world stage,
the smaller the gains to the abundant factor and the larger the losses to the scarce factor.
The fact that it appears to make no difference whether exported goods are used directly
or indirectly for consumption purposes appears to justify the usual neglect of intermediate
goods in the classical expositions of trade theory.
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1 Introduction

The benefits and costs of international trade are perhaps best exhibited by the famous Stolper-
Samuelson theorem that trade benefits the abundant factor and hurts the scarce factor. The question,
however, never seems to have been raised: is it better for the abundant or scarce factor to be intensively
used in a good for which world demand is high or low? Ironically, this paper shows that it is better for
the abundant factor to be used in a good for which world demand is low, and better for the scarce factor
to be used in a good for which world demand is high. In other words, a country that exports goods
that are in high demand, will find its abundant factors benefiting less and its scarce factors suffering
more than in the opposite situation. Therefore, there is a larger down-side to exporting goods in high
demand.

Why is this? The reason is straightforward in simple trade models. Trade raises (relative)
export prices and lowers (relative) import prices. Accordingly, if the export good is in low demand, the
consumption cost is low, raising the real wage even more for the abundant factor; and if the import
good is in high demand, the consumption benefit is high, softening the blow to the real wages of the
scarce factor from the lower import prices. Since calculations are difficult in a standard Heckscher-Ohlin
model, to illustrate the proposition we use the Ricardian approach to the factor endowment theory of
trade (Ruffin, 1988). It is hoped that by having a demonstration of the proposition will stimulate
research to find out if there is any systematic evidence that supports it. We know for example that free
trade is usually opposed for its distributional effects: are the negative effects really concentrated in the
countries exporting goods in relatively high world demand? Mexico is an exporter of oil, for example,
and faces wrenching debates over free trade.

We further investigate the role of intermediate goods in the costs and benefits of trade. Does
it really matter whether the exported goods are intermediate or final? We show that the gains from
trade would be the same regardless of what type of good the abundant factor exports. The fact that it
appears to make no difference whether exported goods are used directly or indirectly for consumption
purposes appears to justify the usual neglect of intermediate goods in the classical expositions of trade
theory. This does not mean that intermediate goods should be neglected, as the literature on effective
protection testifies, but that in empirical work on the importance of various goods on the world stage
we need not worry about whether the good is final or intermediate—an important simplification that
does no harm.

We explore this issue using the simplest possible factor endowment model, namely, the Ricardian
factor endowment model spelled out by Ruffin (1988). This model has the distinct advantages of (1)

universal factor price equalization and (2) ease of calculation.



2 The model

We explore this issue using the simplest possible factor endowment model, namely, the Ricardian factor
endowment model spelled out by Ruffin (1988) where he combines the concept of comparative advantage
resulting from the productivity differences of factors of production and the factor endowment theory
of Hechker-Ohlin model. The model assumes that both goods and labor market are competitive and
that individuals have identical homothetic utility functions represented by the same Cobb-Douglas
preferences. Moreover technology is the same in both countries. The original model further assumes
that there is no intermediate good which will be dropped in our model later in this paper. This model
has the distinct advantages of (1) universal factor price equalization and (2) ease of calculation.

To see the role of demand and relative sizes of the countries on the gains from trade, let’s start with

the simplest framework: 2 countries 2 goods, and 2 factors of production.

Consider 2 types of labor (L and Lo).

Let;

a;; = The amount of type i labor that will produce 1 unit of good j.

b1 = Share of income devoted for good 1

ba = Share of income devoted for good 2

Where b; +by =1

Assume without loss of generality;

o> 222 (L has a comparative advantage in Good 1).

L1 will produce good 1 if and only if the price of good 1 when produced by L1 is less than or equal
to the price when produced by Lo.

wia1r < waaol. (1)

The same logic applies to good 2 as well. Lo will produce good 2 if and only if the price of good 2
when produced by Ls is less than or equal to the price when produced by Lj.

wWaao2 < W1a12. (2)

These 2 conditions together define there regions where we see different productions patterns depend-

ing on where the relative wage ratio falls in.

E<%<aﬁ (3)

a ~— wi a2
If the wage ratio is strictly inside this interval then there there will be perfect specialization and each
labor type will produce the good on which it has comparative advantage.In our case it is Ly that will

produce only good 1, and Ls that will produce only good 2. We will refer to this perfect specialization

case as disjoint production later in the paper. In case wage ratio is equal to %, then good 1 will be

produced in common by both labor types such that Ly will specialize in good , additionally some of Lo

will also produce good 1. Good 2 , however, will only be produced by the rest of Ly. Similar reasoning



can be made for common production of good 2 when wage ratio is equal to gﬁ which will be referred
as common production. Relative wage ratio is endogenously determined in the model by the relative
labor endowments, productivities, and demands for goods. Therefore , in equilibrium, inequality (3)
translates to an expression of exogenously given parameters.

So, in order for production to be disjoint with L; producing good 1 and Ly producing good 2. %

must be in the interval |%22b2 a21b2|
a1z b1’ a1 by

Assume both % and % are in this interval which means that typel will produce good 1, type 2
labor will produce good 2 in each country.

3 Equilibrium Under Autarky

Equlibrium conditions for disjoint and common production are different. When there is common pro-
duction, say good 1 is produced in common, price of good 1 has to be the same no matter who produces

it. Therefore the equilibrium condition is wia1; = weasgi, and inequality (3) converts to an equality

% = % This can only happen when the country is endowed with too little L; and too much Lo,

and neither the country nor the factors of production can gain from trade until and unless they switch
1

where
to the disjoint production.” Thus, to see the role of demand on gains, disjoint production is analysed

in detail in this paper.?

When there is disjoint production, L; spends by share of its total income for good 2 which is prduced
by Lo, and similarly Lo spends by share of its total income for good 1. Therefore an equilibrium condition

under autarky is woLoby = w1L1bs. Let w1 be 1 and take it as a numeraire and write ws in terms of w1,

wp = 1 (4)
L1 by

= —= 5

w2 T br (5)

Therefore, inequality (3) can be rewritten as;

L
anb L1 _aizb
a21 b2 7 Lo T a2z by
This condition reveals who will produce what , once the relative labor endowments is given.

Equilibrium prices will be;

P11 = anw (6)

B ~ Liby
P2 = Gpwy = Ty by a2 (7)

'If a good is produced in common by both labor types before and after trade, gain to the abundant factor and the
country will be 0. The country can only gain if it switches from common production to disjoint production which implies

perfect specialization as in the classical Recardian Model.
2The analysis is the same if the country switches from common to disjoint prooduction except for the magnititudes of

the gains. The same results hold for that case as well.



After getting the equilibrium wages and prices, one can compute the utility of a representative L

or Lo using the Cobb-Douglass utility function. Let C;; be the amount of good i counsumed by labor

type j.

w;b;
Cij=—= 8
= ®
Inserting (4) and (6) into (8) yields;
b
O =—
ai
and (5) and (7) into (8) yields;
Ly by
Cy = ——
7 Liax

Then the utility of type 1 labor is U LA1 = C%1 %2 where the superscript ” A” represents the autarky

by \" /Ly by \ %2
A = (L) (22L 9
I (an) <L1 a22 ©)

Similarly, utility of type 2 labor, U f2 = C’SC’S%, is;

by \ " /Ly by \ %2

A 1 2 01

U 1
Lz <a11> (Ll a22> ( O)

Notice that utility depends on the factor productivies, factor endowment and the demand for goods.

level.

The same calculations applies to the foreign country as well. The expressions are exactly the same

except for the superscripts of factor endowments, ( L}, L3).

4 Equilibrium Under Trade

At this point, let two countries start trading without any trade costs and distortions.?

The ratio of factor prices must be in the interval...... coming from the fact that P; < Py and
P2 < P21
General setup of the model

Talk about the FPE
P;

w; = max (@) and this holds for any number of goods.

Comparative advantage says that

In equilibrium; there can be three different equilibrium, disjoint

Type 1 labor will sell wqLoby; and purchase wiLibs. There is equilibrium when woLoby = w1 L1bs
woLoby = w1 L1by

So;

3Qur main results are robust to changes in trade costs.For simplicity we assume no trade costs.



Equlibrium Prices:

p1 = aijwa

Lib
P2 = AWy = W17, ;2a22

Both types have the same Cobb-Douglas Utility Function.

_ b1 b2
Where
¢ij = amount of good i counsumed by type j.
— wibi _ wibi _ b1
C1= p1 aniwi a1l
Co=ubh—_mb_om__hb
192 192
p2 w13 a22 Ty by 022 1 022

After rearranging all the terms , the utility of type 1 labor in home country under autarky will be;

Urq = (o b b1 b2 Lo b2
L1 = \a1s a2 Ly

Similarly, Utility of type 2 labor will be;

Ly bo Ly ba
w1 7= 7=b —-2b
01:w2b1: waby _ MTp5 7t Tob Ly be
D1 a11wi ariwi ail Ly a11
Cy = waby _ waby __ bo
P2 az2wz az2

by by ba
_ (b L b
Ui = (ax)” (2)  (a2)
Total Utility of the home country will be:
ZU = L1Up, + LUy,

v=n ()" (8)"(8) ()" (1) (2)°

The same calculations would apply for the foreign country and the utilities would be:
o= (3)" (25)” ()"

= ()" ()" ()

4.1 Equilibrium under Free Trade

Develop the equilibrium condition and refer to the technology technology paradox. Explain these
intervals insimple words and give the intuition.

Since both % and % are in the interval [%%, %g—ﬂ , éfié?}

Due to factor price equilization, utility of the same type of labor in each country will be the
same.(Ur, = ULz, UL, = ULs)

Utility of type 1 labor will be;

UAT — (b1 Py \P2 (LatLs\ "2
Ly ai a2z Li+L3

UAT _ biz bl L1+L’1‘ bl be b2
Lo aii Lo+L3 a2

Utility of the home country

YU = LU, + LUy,

S UAT = 1, (b by \%2 (LatLs b2+L by \P (L ED\ " by \ 2
L\ @11 azz Li+L3 2\ La+L} a2

will also be in this interval.




4.2 Gains from Trade

The gain for type 1 labor will be;
b * bg b b b
v _ ()" @) (B) ()" ()" ()"
b b 5
() ()™ ()"

b
()" ()" (252)
UAT—-Up;  \en ago Ly+LY 1

RS ek
ail a2 Ly
(L2+L§> 2
U["?IT_ULI — L1+L){ _ 1
ULl Lo b
Ly
After simplification one can get;
Lo+L3 b2
UAT—Ury _ [ i 1
Ur1 Lo
Ly

For type 2 labor;

b
()" () ()" -(2)" (B)" ()"
UAT U \en Lo+L3 ago ayy Ly agg

e ()" (2)" ()"
a1l Lo agg
Li+L} b1
vpr-v _ (8) "
UL2 - ﬂ b1

L
Taking the natulgal log of both sides will give us;
. Lo+ L% L
In(Gain — For — T'ypel) = by [ln (Lj-i-L%) —In (
And for Type 2 labor;
In(Gain — For — Type2) = b [ln (LH_LT) —In (L
1 Lo+Ls

(V)

)
)

>

-

3

4.3 Example

The easiest way to proceed is to use a numerical example.

Let by = 0.25
by = 0.75

Ly =100

Ly = 670

L} =50

Lj =830

ajp =az =1

a1 = 6,a99 = 2

These endowments assure us that after trade both countries have about the same real income so
that our results are not affected by different relative country sizes.

The intervals would be such that;

azhy — 6 < f2 < 72 < gl — 18
So, Type 1 labor has a comparative advantage in commodity 1.



Home Country Foreign Country

Inputs of 1 a;nl=1 ais=1 L1=100 a;l=1 ais=1 L1=50
Inputs of 2 as1= 2 ag9= 6 Lo= 670 as1= 2 ago= 6 L5= 830
Autarky Wages wy=1 wo= 0.447 wi=1 wy= 0.180

Free Trade Wages wi=1 wo= 0.3 wi=1 ws= 0.3

Autarky Utilities Up,=0.619 | Up,=0.277 | U =247.6 | Up:=1.222 | Up;=0.221 | U*= 244.5

Free Trade Utilities | Ur,= 0.837 | UL, = 0.251 | U = 251.9 | Ury= 0.837 | Urz= 0.251 | U*= 250.1

Gains +35.1% -9.4% —31.5% +13.6%

What is remarkable about this example is that the gains from trade are modest, around 2%, but the
distributional impacts are quite severe. The Home country exports commodity 1, so type 1 labor is the
abundant factor; but commodity 1 is in low world demand. Notice, however, that the abundant factor
therefore gains 35.2% from those modest trade gains while the scarce factor loses the relatively modest
9.4% of real income. In the Foreign country, where type 2 labor is abundant, the gain to the abundant
factor is relatively modest 13.6% while the scarce factor loses 31.6% of its real income from trade. The
reason for the tremendous losses to the scarce factor is that the Foreign relative wage for the scarce
factor w1*/w2* falls from 1/.18 or 5.53 to 1/.3 or 3.33—a fall of 58% and little is offset by the fall in
the cost of an imported commodity that is only 25% of the budget. The Home country’s scarce factor
loses comparatively little because while w2/w1 falls from .448 to .3, a 33% fall, this is largely offset by
the fall in the price of commodity 2 that looms so large in the budget—hence, a relatively modest 9.4%

loss.

5 General Model

Let’s generalize our model to multi commodity case.

Again consider 2 types of labor (L; and Ly). Both has the the same Cobb-Douglas preferences.
Let;

a;; = The amount of type i labor that will produce 1 unit of good j.

b; = Share of income devoted for good ¢

0; = Total income share devoted for good 1 to i
i

0; => b
1

N

Where Y b, =0y =1
1

Assume;

a " . . .
> s > B> > @ (L has a comparative advantage in Good 1, Ly in good n).

Goods 1,...,k will be produced by Lj, and goods (k+1),....,N will be produced by Lo (that is to say,
for disjoint production)if wiaiy < waag, and wiay 41y > waagy1)Type 1 labor will sell wa Lafy; and
purchase wyL1(1 — 0;). There is equilibrium when wyLofy = wyLq(1 — 6).

If there is a good produced by both labor types (say good k) then, it must be true that wiaix = waasg



So, The question is to locate % in the sequence;
A2(k+1) 1-6),
a1(k+1) Ok

Where we see;

aogy, 1=0 age 1-0k_1 ag(k—1) 1—0p_1
<< aik 7 < Ir < ajk 01 I3 < aj(kr—1) Ok—1
I =Disjoint production, Liwill produce goods 1 to k , Ls will produce goods (k+1) to N
Iy =Common production of good k by both types, Liwill produce goods 1 to k , Ly will produce
goods k to N
I3 =Disjoint production, Liwill produce goods 1 to (k-1) , Ly will produce goods k to N

We may have different gains from trade depending on where the relative labor endowments of each

country falls in this sequence.

6 Disjoint production in the same interval

Assume %< % and both fall in I7.
1 1

6.1 Autarky Solution

In equilibrium;
nggek = ’U)1L1(1 — Hk)

So;
L (1-6
ws :wlf;( - )

Equlibrium Prices:
p; = aj;wy for i =1to k

Pj = Gowy = agjwlf—; (1;?’“) forj=k+1ton

Both types have the same Cobb-Douglas Utility Function.
U=Ched..c..Chn

Where (for type 1 labor)

C; = Wb — wibi :ab—li_forizltok,

Dpi a1;Ww1

b; w1b; b; b Ly 6 .
C; = Y% — el =3 =12 _k-forj=k+1ton
J Dj %( - k)a2], ﬂ(gik)aaj azj L1 (1-0k)

Ly 0y
The utility of type 1 labor in home country under autarky will be;
Urq = (2 ey |\ b\ (e Ly 6, \PEH by Ly O
L1 = \ann aiz r \ ark az(k+1) L1 (1-0k) '\ agn L1 (1-6;)

After rearranging all the terms ,
Pk bgeny )Pt ba )"\ (L2
a2(k41) "t \az2n 1 l_ek)

)
on={(%)" (8)" () )
v = {(2)" ()" - (2)" ()™ ()" D (B9520)™ (B )
v = { ()" (&) ()" ()™ - )

For type 2 labor;

b b Ty (1)

L waby _ waby . "Ly 0 7 by Ly 10k -

C; b T o, o fori=1tok,
o wa2bj _ wab; _ by _

C; o aayws = @y forj=k+1ton

The utility of type 2 labor in home country under autarky will be;



o — (2oL 000\ (b 1 000\ (b £y =00\ (een) \0+D (5, )
L2 ai; L2 O a1z Ly O t\awk L2 Ok a2(k+1) "\ azn

After rearranging the terms;

Uro = (Lo Q=00 [ (0 \? (20 \? (o \OF ((Baan P40y \P
L2 Ly Ok a1l a1z "\ aik a2(k+1) T\ a2n

The same calculations would apply for the foreign country and the utilities would be:

e = (N (22\2 (5 (Baan \ (e, N (L e )
L3 ail a2 t\ak a2(k+1) t\azn LY (1-6%)

Upe = (F 000\ [\ (52 \" () (boosn) )00, \P
L; L3 0k aii a1z T\ ek A2(k+1) T\ az2n

6.2 Equilibrium under Free Trade

: L . . Lo+L3 . . .
Since both % and 7% are in the interval I, LjiL?‘ will also be in the same interval.
1 1

In equilibrium;

w2(L2 + L;)Hk = wl(Ll + L’{)(l — Hk)

(Li+L7) (1-6g)

(L2+L3) Ok

Due to factor price equilization, utility of the same type of labor in each country after trade will be

the same.(UflT = Ufy{T, Ufg = UAST)

Utility of type 1 & 2 labor will be;

AT — ) (b P\ b\ (g \ PR b\ | (LatLs 0, \'O
Ly a1 a2 ik Ao(k1)  \azn Li+L7 (1-0)

UAT _ (Lit+Ly (1-0x) O L\ (52 ) (5 ) (boerny \ OG0 ba \ "
Lo L5+Ly O a1l a12 T\ ek A2(k+1) " \az2n

6.3 Gains from Trade

w9 = W1

The gain for the Home country;

ZU;;ZU _ 0, (L2+L;)1*9k (Ll)lfek (10 (%)ak <L;‘+L1)9k .

L1 173 L3+Ls
The gain for type 1 labor will be;

Lo+r3\ 170k
<L1+LT 1

Loy
Ly

Taking the natural log of both sides will give us;
. L L*
in(Gain — For = Typet) = (100 [n (£33) —1n ()]

: Li+L
In(Gain — For — Type2) = 0y, {ln (L%+L;> —In (%)}
Since %< % home country is exporting Good 1 to k and importing good (k+1) to N. So the

abundant factor in home country is Ly , and Lq will gain from trade. The gain for L will be;

. L +L* L
In(Gain — For — Typel) = (1 — 6y,) [ln (L?+L?{> —1In (ﬁ)}
As it is seen, this expression is positive and as the demand for exported goods goes down(fy) , gain

for the abundant factor goes up. This is because a decrease for the demand of exported goods means an
increase for the demand of imports. Price of imported goods (which have higher demands than exported
goods) will decrease and L; will enjoy the relative wage increase over imported goods.

Similarly, Lo is the scarce factor. Home country imports good (k+1) to N and Ls will be worse

off. The gain for Lo will be;

10



In(Gain — For — Type2) = 0, [ln (gié;) —In (%)}

Since %< %, this expression is negative, in other words, this is the loss of the scarce factor. As the
demand for exported goods goes down(fy) , the loss for the scarce factor will go down as well. This is
because the relative wage of Lo falls after trade , price of exported goods rises and, Lo has to spend on
exported goods(which have 0% of the budget) So as the demand for exports goes down, scarce factor

will spend less of its income on exports and they will be less worse off.

Proposition 1 If a country is exporting commodities for which the world demand is low, gain for the
abundant factor will be higher and the loss of scarce factor will be less compared to their counterparts

in a country that exports commodities for which the world demand is high.

Interestingly, the gain from trade for the whole country is not much affected by the demand of
exported or imported goods.

«\ 1—60 1-0 0 * 0
The gain for the home country=~0y, (%) ’ (%) s (1—6g) (%) * (i%ig) f

The gain for the country is basicly a weighted average of the gains of the abundant and the scarce

factors. Notice that the weight of the abundant factor is proportional to the demand for exports while
the weight of the scarce factor is proportional to the demand for imports. As the world demand for
the exports(fy) goes down, gain for the abundant factor rises while the importance (or the weight) of
abundant factor will be less in the net gain for the whole country. Similarly, the loss of the scarce factor
diminishes with the demand of exports, the importance (or the weight) of the scarce factor will be
higher. That is why, even though the gains from trade are modest, we see severe distributional impacts
as the world demand changes.

Notice that gains from trade depends on two things; Relative endowments of the countries and the
world demand for exported and imported goods. The gains from trade diminishes as the two countries

become similar in terms of their factor endowments.

7 The Role of Intermediate Goods

What is the role of intermediate goods in this analysis. Does it really make a difference to export
intermediate goods or final goods. To see the role of intermediate goods, we incorporate intermediate
goods to the model along with the final consumption goods. Assume, there are two goods one of which
is an intermediate good (good 2) and not consumed at all. There are two factors of production, type 1
labor, L1, and type 2 labor, Ls. Both spend their income onm good 2.

Let;a;; = The amount of type i labor that will produce 1 unit of good j.

Assume;

2L > 42 (Ly has a comparative advantage in Good 1).

Therefore, L; will produce the final good (good 1), and Ls will produce the intermediate good
(good2).

11



Each unit of good 1 requires s unit of good 2 s.t. Xy = sXj.

Py = azws

Py = aj1w1 + sP; , where ajywy = vy is the value added.

Vi=P —shP

Assume that L; produces just the final good and Lo produces just intermediate goods. In equilib-

rium;

w1 L1 + wole = TotalOutput x Py

\% P L
L+ 2Ly =P
ain ag? an
P L L
72[/2 — 71(]:)1 —W) = 715]32
ag2 ai ai
L _sh
asy  an

This expression says, when perfect specialization by both labor types, good 2 has to be produced
just as much as necessary to be soaked up in the production of final goods. Apperantly this is a razor’s
edge case.Rather than equality say, one type of labor can produce both goods such that;

If (5722 > %, then there are more intermediate goods than sufficient for the production of final goods
and hence some Ly produces final goods, (good 1) while all L; produces just good 1.

IfaLTQ2 < %, then there are more final goods than maximum feasible amount that can be produced
using all intermediate goods and thus some of L; produces good 2 while all Lo produces good 2.

Let’s pick two symmetric countries and calculate the gains for the abundant factor in case it exports

final goods and in case it exports intermediate goods and compare those two gains.

8 Autarky Solution

Assume in home country under autarky [5722 > %

Let Lo; be the type 2 labor that produces good 1, and Lo be the type 2 labor that produces good

In equilibrium;

Prices will be;

Py = agws (Good 2 will only be produced by Ls)

Py = ajqwy + sPy or Py = agiwa + sPy (since good 1 can be produced either by L; or Lg)
Therefore an equilibrium condition will be; a11w; = asws

wp _ au

w1 a21

12



Let w; = 1 be the numeraire;

(22011
P = ap+s
ag1
P (22011
2 =
a1
oA _ W 1 _ a1
4 = = =
Yopr an + s api(ag + bass)
ail 1
Cf = % = a21 =
P opr an +0%M (a9 + bag)
*
Lt . .
Further assume, in foreign country under autarky 722 ‘ZT; (otherwise wages and prices would

exactly be the same as home country and there would be no gain to any of the countries from trade)Let
L7, be the type 1 labor that produces good 2, and Lj; be the type 1 labor that produces good 1.In

equilibrium;

ap a2 an
Prices will be;
Py = agow; or Py = ajaw] (Since good 2 can be produced either by L] or L3)
Pl = ajjwi + sPy

Therefore an equilibrium condition will be; Py = agw; = ajawj

*
W2 _ %12
’LUT a2
Similarly, let w; = 1 be the numeraire;
Y7 1 )
Pl = a1+ sa2
*
Py = a2
CA — Wi _ 1
I 3 ai1+sai2
. a1
cA =Yz — a2 — a12
5 [ ai1+sai2 az2(a11+sa12)

9 Free Trade Solution

Since é > 2 - and ;’222 < SLII, when there is free trade the inequality can go for either direction s.t.
Lf;rf ; sl auL 1) One way to compare the gains is to calculate gains for the abundant factor when

home exports final goods and intermediate goods seperately using the inequality.

13



9.1 Final Good Produced in Common

Lao+L} N s(L1+L7)
a22 ail

This shows that good 1, the final good, is produced in common by both labor types. In other words

Assume

total endowments are such that while all of L1 produce good 1, some of Lo produce good 1 too. Since
under autarky in home country, some of Ly was producing good 1, there would be no change for home
country, prices and wages are the same under free trade as they were under autarky. When it comes
to the foreign country, some of L] was producing good 2 under autarky. After trade L] produces just
good 1 and foreign country exports good 1 in exchange of good 2. So L] , as the abundant factor, gains
from trade while L3 loses from trade.

Equilibrium prices and wages under free trade are as follows;

wy _ an
w1 a1
Let w1 = 1 be the numeraire;
)
a22a11
Py = ai+s
a1
220411
P =
a1
CT — w1 g 1 — az1
Ly p1 a11+5% a11(a21+saz2)
a11
CT g w2 = 21 = 1
Lo p1 ai1+s222911 (a21+sa22)

a

Due to factor price equilization, these results hold for both of the countries.

Gain for the abundant factor in foreign country is;

CT a21
. % _ L1 _ ajj(agitsagy) _ azi(aiitsaiz)
Gross Gain For L] = (o7 W — ~ ar1(az1tsaz)
1 11+sa12
ct, ( -}—1 ) a22(a11+sa12)
. * 2 __ ag1t+sago __ a22(4a11 12
Gross Gain For Ly = 77+ = a = ar1a(aziFsazs)
L3 agg(a1+saiz)
The gains from trade for labor types are;
GainForLy = 0

GainForLy, = 0

as1(a a
GainForl] = —21( 11+ 5a12)
ay1(ag1 + sagg)
axs(a sa
GainForL; = —22( 11+ sa1)
a2(ag1 + sag)

Notice that the gain for L] is always positive and for L3 is always negative.

Since 41 < 42 it follows that % < lantsaiz) ;g by multiplying both sides by %, we can get

a21 a2 (a21+sa22)
a21(a11+sai2) q:. .- azz(a11+sai2)
1 a11(a21+8(122)'81mﬂar1y a12(a21+sa22) <
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9.2 Intermediate Good Produced in Common

L2+L; < S(Ll—‘rLT)
a2 ali

This shows that good 2, the intermediate good, is produced in common by both labor types. In

Now, assume

other words total endowments are such that while all of Lo produce good 2, some of L produce good
2 too. Since under autarky in foreign country, some of L] was producing good 2, there would be no
change for foreign country, prices and wages are the same under free trade as they were under autarky.
When it comes to the home country, some of Ly was producing good 1 under autarky. After trade Lo
produces just good 2 and home country exports good 2 in exchange of good 1. So L , as the abundant
factor, gains from trade while L loses from trade.

Therefore the equilibrium wages and prices are as follows;

wy _ a1z
w1 a2
Similarly, let w] = 1 be the numeraire;
Py = an+sap
P, = ap
T _ w1 __ 1
CLl T p1  aiitsaiz
212
CT — w2 _ a2 — ai2
Lo p1 aii+sai2 az2(ai1t+sai2)

Again due to FPE these results apply to both of the countries.

Gain for the abundant factor in home country is;

ct L
. L 8 a a sa
Gross Gain For Ly = 3 = fufz — — aigaiisaﬁg
L
1 ajq(agi+sagz)
cr. T a12(a21+sa22)
Gross Gain For Ly = —52 = 22(u1tsa12) — 12( 2 22)
C — azz2(a11+sai2
Lo (ag1+saz2)

The gains from trade for labor types are;

GainForl, = w
az1(a11 + sai2)

GainForLy = w
azz (a1 + saiz)

GainForL] = 0

GainForLy; = 0

Notice that gain for the abundant factor, Lo, is always positive.

. . + . . .
Slnc(e o <) A it follow(s that Z)ﬁ<m and by multiplying both sides by 712, we can get
a12(a21+sa22 s a11(ag1+sag2
1 a22(a11+8a12)'81m11ar1y a21(a11+sa12) 1

Now, it is crucial to compare the gain for the abundant factor when it exports final goods to the
gain when it exports intermediate goods. It will sufficient to compare the gain for L] that exports final

goods in the first case to the gain for Lo that exports intermediate goods in the second case.
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GainForLl? = M
' ar1(az1 + sazz)

( )

)

arz(a sa
GainForL, — 212\0217 s02)
azz(a11 + saiz
Proposition 2 Abundant factor that exports final goods gains more than it would gain if it exports
2/ ”‘122110‘21 —a1
intermediate goods if and only if s > ( 22 )

_2 a12a11a22> :
a
(12 V agy

Proof. GainForLt = az1(a11+sa12) > GainForL, = ai2(a21+sa22) . az1(ai1+sai2) a12(a21+saz2)
: a11(a21+sa22) 2 a22(a11+sa12)’ ai1(az21+sa22) az2(ai1+saiz)’
Rewrite this expression as;

aii+saiz > 2/812011
a21-+sa22 22021
ai2a aizai
o (a12 BRY azza;am) > (2 azsazy 021 a‘ll)

412011022 41201102
(o2 — /oo > (/oo - on)

Since ;

arg > @22 and 2L > gy both sides are positive, therefore a necessary and sufficient

condition for the proposition to hold is

a a a
(i)
S > .|
(auf 2 612a11a22>
Vo oan
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