APPENDIX

A. Computation of the instantaneous Equilibrium in the open Economy

A good can be produced by a monopoly or a duopoly when imitated. Hereafter, we detail the
different cases.

case 1: Imitated goods (only in South). This case concerns a share (/0 + I) of goods
produced in South.

When a good of technology (u, s) is imitated, sector is under a duopolistic competition a
la Bertrand where both competitors use the same technology (u, s). The price is then equal to

unit cost and factor demand in skilled and unskilled labor are given by:

1 1
i (£) = and df;, (1) =
mat. 5 g +o s(t) —140 . 5 5 @ - s(t) 1-0o
wt- (%) (i) +a wi+a- (%) (i)

case 2: Non imitated goods produced after a choice of neutral progress ( South and North).

imat.

This case concerns a share (6/60 4 I) of goods produced in South and almost all goods produced
in North. Each of these goods is produced by a monopoly with technology (u,s) whereas its
competitor uses a technology (5_1u, 5_18). This case is similar to the case in autarky and we

get easily demand of skilled and unskilled labor (with j € { North, South}):
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case 3: Non imitated goods produced after a choice of biased technical progress ( South and

d"(t) = dU(t) =

North). This case concerns a share M; of the continuum of goods. The dynamics of M, are given
by: M, = 6 ffi,f ay(x)dx — O M; where the first term corresponds to the number of goods which
are innovated whith a bias and the second term corresponds to the number of goods of M; which
are innovated. From this law of motion, we obtain that , at each date ¢, M; < ff]; ay(z)dx :
thus M, is inferior to the number of goods on interface [é f;, f;]. But, from assumption 1 (i.e 6
close to 1), we know that the size of interface is quite “small” compared to the total amount of
goods. Consequently M; represents only a small share of goods.

In the case 3, the monopolistic firm produces with a technology (u, s) whereas its competitor
uses a technology (5_1u, s) : hence, this case is an intermediate case between case 1 and case
2 (and, here, both competitors may be located in different countries). In order to limit the
analytical complexity of general equilibrium equations , we use the assumption 1 which says that
0 is close to 1, to argue that competitor’s technology is quite close (as a first approximation)

to (5_1u, 6_13) : consequently, case 3 can be reasonably approximated by case 2 and factor
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demands are thus similar. This approximation concerns in fact a very small amount of goods
(because M, is very low) that is why we are sure, when aggregating on the continuum of goods,
that this approximation do not alter the aggregated factor demands and general equilibrium
equations.

Aggregated factor demands are easily derivated from the good factor demands by suming

over the continuum of goods.

B. Some results on relative demand

The relative skilled-unskilled labor demand functions in South and North are equal to
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Using Lemma 1 of Feenstra-Hanson (1995) and a basic variables change in (B.1-B.2), we can

show that (9D] L /0(q/w) < 0for j € {n,s} : clearly, an increase of skilled labor relative wage
decreases the relative demand. We have also the other following results: D7, . (0) =D}, / .(0) =
+o00 and D;I/L(—}-oo) = D?I/L(—i—oo) = 0. These two conditions, and the monotonicity of
relative demands allow us to conclude that general equilibrium exists and is unique in autarky.
Noting 8t1j = [(q/w)/DH/L][ﬁD] /L/a(q/w)] the price elasticity of relative demand, we can
show, using Feenstra-Hanson (1995), that ¢;/ = —o + (1 — 0)esp, where g5y, is the (negative)
price elasticity of relative demand in Feenstra-Hanson. In their model, sectoral production
functions are Leontieff, such we deduce that —1 < £y, < 0. This last result allows to show that:

i
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The price elasticity of relative demand increases, ceteris paribus, when the elasticity of substi-

>0

tution between skilled and unskilled labor ¢ increases.

C. Dynamic General Equilibrium.

After basic rearrangements of equations (5.1-5.2-5.3), the international equilibrium with trade

is characterized by the following set of equations:

HS/LS = JSLI/L (61)
H"/L" = Dy, (e2)
L*=Ds (e3) (C.1)
L" =Dy (€4)
(W)= (L+ (g /wp)' =7 fi77) = (i)' =7 (L + (a7 fwi) 7 fi™7) (es)
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where demands have the following expressions:
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C.1. Differenciation of Equilibrium

By differentiating the system (C.1), we get:

ﬁ1 aj; —ap 0 0 0 df .
ﬁQ a91 0 —Aass 0 0 d(#)
ﬁS dt = as1p —Aas2 0 —Aasa 0 d(z}—:i) (02)
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Lemma 1 V(i,5), a;; > 0 and §; > 0.

After some computations, we can prove that the coefficient a1, =

ai(f) f a(z)dz
g [[.f_(l_”)+(Qf/wf)1_a] 0 [z=(=9) (g} /ws)l_”]]
at(f) a(z)dz
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The coefficient a7 is then positive: a move toward more skill intensive areas of the frontier f;
indeed increases the South relative demand.
Now we compute the partial derivative of South relative demand according to time: this

corresponds to the consequences of spread of ay(.) over time on the relative demands. In order

to adress this point, we use the law of motion given by system (5.4): —f3; = £ and we can
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which is negative. The reason is that technical bias concerns the most skill intensive goods
produced in South: consequently, the direct effect of a(.) dynamic is to lower the South relative

demand.
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Now we compute the symmetric coefficient for North Coefficient Slgns can be explained by

similar arguments as for South. We have as; = f/ £ and —(3, = 5/ L and we can prove,

using (5.4) and assumption 1:
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After a variable change y = 6x we get:
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which, by assumption 1 is negative.

Finally, coefficient as; is obtained through the differentiation of the ”frontier condition”:
as1 = [(¢°) 7 = (") (1= 0).f7>0
The sign of the other coefficients are straightforward to obtain by simple differentiation. l
Lemma 2 Frontier f; is increasing through time

This result is obtained by solving system (C.2) for df, and after computations, we get the

following relation:

cq + 0522 + 0621

df = dt (C.3)
c1 + caXg + 32
_ asz1 1 . eg— G . — 9543 | 955 By
where: ﬁ%l +a54¢134 +a 55 a45 162 = G23045 1 63 a12a34 164 = a34ﬁ3 ass 64 » G5 = G45023
N 1
and cg = e

From lemma 1, we know that ¢; > 0 for all . But expressions of >; and X5 are more

complicated:

X = (G52G34—G32G54)

So we obtain that: Sg(¥;) = Sg([-2% + (q—s)l_g] —(1—0)[+2+ (i)l_g)]) which is positive
for all z < f.
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Coefficient ® (o), with 0 < ¢ < 1, has an ambiguous sign; for o close to 0, ¢(o) is positive,
which means that 33 > 0. For o close to 1, (1 —0) is close to 0 and it is easy to show that ¥ is
negative but is very small compared to other terms in equation (C.3). For intermediate values of
o, we conjecture that potential negative effect of Y5 do not dominate the positive contribution

of other terms in equation (C.3) (and this conjecture will always be true in our simulations). H
Lemma 3 The system converges towards a steady state with no trade induced technical bias.

Steady state is reached as soon as there is no spread of ay(.). This arises if ay(z) = 0 on
(£, ft], or if firms do not choose technical bias (f; = fi). There is induced technical bias as

long as condition (4.5) is satisfied for f;, which gives, after some computations:

B—46"7\ wp
—_ . > .
( 1-B ) i (C4)

with B = I}_j_(::;) < 1. Moreover, on the transition path, (¢f'/w}) is bounded from below

cflemma 4) and min (¢ /w}) = A. Setting frax = B_§ ~ .A~! we know that, as long as
i qt t g 1—B g

ft < finax, it is profitable to bias the direction of technical change for goods in the neighborhood

of f;. As the sequence f; is increasing and bounded from above, it converges towards a limit
foo- At the limit, steady state is reached f; = fo and one of the following situations necessarly
emerges: either condition (C.4) is not satisfied or there are no more technics on which to apply

an induced technical bias (ie. aoo(x) =0 on [fZ, foo] M

C.2. Proof of relation (5.5)

From rank 1 and rank 2 of system (C.2), we get 3; = anndf — a12d(q®/w?®) and [y, = andf —

az3d(q" /w™) which can be rewritten:

a) _'aD;,/L/at —?D?Q/L/af f with j € {n, s} (C.5)
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After some basic computations this relation is equivalent to Fg = ;1]- .[afj + 8§j %] where:
e

r ] . epi
8? = q;;/{ 1/0; . 6((15{1} ?) < 0. is the price elasticity of relative demand
2 _ 1 2Piis () i the "sensitivity” of the relative demand to th d of
g = DL/L'T < 0. 1s the "sensitivity” of the relative demand to the spread o at(.)
1j ; oD}, . - . .
e R 0. is the elasticity of relative demand to a move of the frontier f
\ H/L

(C.6)

C.3. Existence and uniqueness of general equilibrium

We demonstrate, in this section, that at each date f, instantaneous general equilibrium exists
and is unique. We omit the time index. Let f be given. We give hereafter a demonstration
based on property of relative separability of general equilibrium system (C.1). Equations (e;)
and (es) of general equilibrium system (C.1) can be rewritten as follow: H*/L® = D;’L(q/w) and
H"/L™ = D?(q /w). From appendix (B), we know that these two implicit equations have unique
positive solutions (i—i (f), i—i (f))- Plunging f and the associated values i—i (f) and 3—2 (f)in (es)
and (e4) we immediatly get w®(f) and w™(f). Then, plunging (f, g)—z(f), g—Z(f), w*(f), w"(f))
in (e5) we can define LHS(f) and RHS(f) as respectively the left hand side and the right hand
side of (e5). Noting A(f) = LHS(f) — RHS(f), tedious but straightforward computations

give:

A(f) = — - —
(/) L# 1+ (¢°/ws)x L™ 1+ (¢®/wm).x
Equilibrium corresponds to the set { f* € RT such that A(f*) = 0}. We can differentiate A(.)

o (! 5 /w?). 0 " lw™).
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Using appendix (C.1), we know that A/(f) > 0. Furthermore, it is easy to show that A(0) < 0
and A(+00) > 0. This last property and the monotonicity of A(.) implies that the set { f* € R

such that A(f*) = 0} is reduced to one and only one point f.

2

D. Inferior bound of qn/wn and qs/ws

To make the point, we have to keep in mind the two following facts. First, the spread of
a(.) resulting from induced technical change always decreases wage inequalities in both regions
(coefficient (3; and (3, in appendix C.1). Secondly, when f; increases, wage inequalities increase
in both regions (coefficient a;; and as1). The question is what is the lowest value northern wage
inequalities can take along the transition path? This value corresponds to a particular shape of

a4(.). As we have proved, f; is increasing through time. Thus, it is clear that the lowest value
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of northern wage premium corresponds to a case where f; = fo and the shape of ay corresponds
to a spread of ap where all goods on [6 fo, fo] are moved on [fo, 671f0]. Hence, this setup gives

the lower bound of ¢" /w™ on transition path. Similarly we get the inferior bound of ¢*/w?.

[Figure VIII]
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Tables

Table I : value of parameters
| H*/L"™ H*/L°* North relative size o 0 6 rate of growth [ |
|1 0.1 1/6 0.5 0.25 0.9 2.6% 1|

Table II : comparative statics of elasticity of substitution o
| elasticity |0=04 0=05 5=06 0=0.7]
Premium in North | 3.7% 3.0% 2.8% 2.2%
Premium in South | 5.5% 2.5% 1.2% 0.6%

Table III : comparative statics of growth rate
| rateofgrowth | 1% 2% 2.6% 4% |

Premium in North | 1.0% 2.8% 3.0% 6.0%
Premium in South | 1.4% 2.3% 2.5% 3.5%

Table IV : comparative statics of technical increment
‘ Increment | 6=07 6=08 6=09 ‘

Premium in North | 8.7% 7.3% 3.0%
Premium in South | 12% 11% 2.5%
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