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Autarky Model

Assumptions

Quasi-linear preferences
Positive consumption of the non-tradable numeraire good
Firms are heterogeneous in the North, homogeneous in
the South

Representative consumer maximizes the following:

U (z,qi) = z + β

ˆ

i∈Ω

qidi − γ

2

ˆ

i∈Ω

(qi)
2 di − η

2

ˆ
i∈Ω

qidi

2
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Demand for a Variety

Demand for good i :

pi = β − γqi − ηQ

qi =
βL

(γ + ηM)
− L
γ

pi +
ηML

γ (γ + ηM)
p̄

Maximum price such that qi = 0:

pMax =
βγ

(γ + ηM)
+

ηM
(γ + ηM)

p̄



Introduction Autarky Model One-Way Trade Integrated Equilibrium Comparative Statics North-South Trade

Demand for a Variety

Demand for good i :

pi = β − γqi − ηQ

qi =
βL

(γ + ηM)
− L
γ

pi +
ηML

γ (γ + ηM)
p̄

Maximum price such that qi = 0:

pMax =
βγ

(γ + ηM)
+

ηM
(γ + ηM)

p̄



Introduction Autarky Model One-Way Trade Integrated Equilibrium Comparative Statics North-South Trade

Demand for a Variety

Demand for good i :

pi = β − γqi − ηQ

qi =
βL

(γ + ηM)
− L
γ

pi +
ηML

γ (γ + ηM)
p̄

Maximum price such that qi = 0:

pMax =
βγ

(γ + ηM)
+

ηM
(γ + ηM)

p̄



Introduction Autarky Model One-Way Trade Integrated Equilibrium Comparative Statics North-South Trade

Production

Production of both goods are constant returns to scale.
Productivity of workers in the numeraire sector pins down
wage: z = ωlz =⇒ wN = ω ≥ 1

Timing for differentiated varieties:
1 Firm pays entry cost of R&D and discovers productivity

parameter (ci)

2 If a firm´s marginal cost, 1 + ci , is below the maximum
price that can be charged, they produce (exit otherwise)

3 Firms face an exogenous probability of receiving a
negative shock that will force it to exit each period
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Cutoff Cost Parameter

The profit-maximizing price and cutoff cost level are equal to:

pi = γqi
LN + (1 + ci)ω ⇐⇒ pMax = βγ+ηMp̄

γ+ηM = (1 + c∗)ω

Profit-maximizing price, output, revenue, and profit for firm ci :

pi (ci) = ω
2 (2 + c∗ + ci) qi (ci) = ωL

2γ (c∗ − ci)

ri (ci) = ω2L
4γ (c∗ − ci) (2 + c∗ + ci) πi (ci) = ω2L

4γ (c∗ − ci)
2
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Free Entry and Exit

Ex-ante Firm Value

E (V ) =
ω2L

4γδN

c∗ˆ

0

(c∗ − ci)
2 dG (ci) = fE
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Steady-State Equilibrium

Assume a uniform distribution of c with cumulative distribution
function G (ci) = ci

cMax with support
[
0, cMax].

Steady-state equilibrium:

c∗ =

[
12γδNcMax fE

ω2L

] 1
3

p̄N =

(
3c∗

4
+ 1
)
ω

M∗ =
4γ (β − (c∗ + 1)ω)

ηωc∗

Number of firms that exit each period, δNM∗, must equal the
number of new entrants, MPEG (c∗).
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Exporting Firm

Iceberg trade costs: firms export τ ≥ 1 units for each unit sold
in the foreign country.

Exporting profits:

πNX
i =

ω2LS

4γ
(1 + c∗ − τ (1 + ci))2

The exporting cutoff cost level, cNX∗, is a function of c∗:

cNX∗ =
c∗ − (τ − 1)

τ
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Production in the South

Homogeneous Southern firms pay a fixed cost to imitate an
exogenous proportion, δI , of Northern varieties each period.
Southern firms can employ children to lower their marginal cost
cS (a), where dcS

da < 0 and d2cS

da2 > 0.

Southern firm´s profit function:

πS =
(

pS − cS (a)
)

qS

Assuming a large wage gap (∆ = 1− ε > c∗):

πS
(

cS
)

=
L̄

4γ

(
1 + c∗ − cS (a)

)2

Note: free entry in the South means that more potential
entrants implies a lower probability of successfully imitating a
Northern firm
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Optimal Proportion of Child Labor

The probability of receiving a negative shock for a Southern
firm is dependent on the use of child labor δS (a), where

δS (0) =
δS

0
1+δS

0
and dδ

da > 0 and d2δ
da2 > 0.

Firm value of a Southern firm:

V S (a) =
L̄
(
1 + c∗ − cS (a)

)2

4γδS (a)

Optimal proportion of child labor:

dδS

da

(
1 + c∗ − cS (a∗)

)
+ 2δS (a∗)

dcS

da
= 0

As c∗ increases, the proportion of child labor employed will
decrease

(da∗

dc∗ < 0
)
.
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Distribution of Firms

Let MT = MN + MS and let φ = MN

MT share of firms located in the
North.

In the steady-state equilibrium, the following must hold:

φ∗ =
δS (a∗)

δS (a∗) + δI

Which then determines the average price and total number of
firms:

p̄ = φ∗
(

3c∗

4
+ 1
)

+ (1− φ∗) 1 + c∗ + cS (a∗)
2

MT =
γ (β − (c∗ + 1)ω)

η (1 + c∗ − p̄)
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Demand for Child Labor

Let the share of output produced using child labor be equal to
a∗

1+a∗b0
. Then the demand for child labor from each Southern

firm:

lC =
L̄a∗

2γ (1 + b0a∗)

(
1 + c∗ − cS (a∗)

)

Total demand for child labor:

LC =
L̄a∗ (1− φ∗)

(
1 + c∗ − cS (a∗)

)
(β − c∗ − 1)

2γ (1 + b0a∗) (1 + c∗ − p̄)

Since β > 1, cS < 1, and an increase in φ∗ monotonically
reduces the average price, an increase in c∗, all else equal, will
reduce the demand for child labor, dLC

dc∗ < 0.
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Simulations with Endogenous Imitation

Let χ ∈ (0,1) be the probability of a Southern firm conducting
R&D and successfully imitating a Northern good. The free
entry conditions in the North and South jointly determine the
following:

c∗ =

[
4γδS (a) fE

χL̄

] 1
2

+ cS (a∗)− 1

δI =
L̄ (c∗)3

12γcMax fE

Simulation Parameters
L̄ β γ η fE cMax wS wC δN χ

Values 1000 10 .5 .3 5000 2 .3 .2 .2 .25



Introduction Autarky Model One-Way Trade Integrated Equilibrium Comparative Statics North-South Trade

Simulations with Endogenous Imitation

Let χ ∈ (0,1) be the probability of a Southern firm conducting
R&D and successfully imitating a Northern good. The free
entry conditions in the North and South jointly determine the
following:

c∗ =

[
4γδS (a) fE

χL̄

] 1
2

+ cS (a∗)− 1

δI =
L̄ (c∗)3

12γcMax fE

Simulation Parameters
L̄ β γ η fE cMax wS wC δN χ

Values 1000 10 .5 .3 5000 2 .3 .2 .2 .25



Introduction Autarky Model One-Way Trade Integrated Equilibrium Comparative Statics North-South Trade

Child Labor Enforcement

Assume the risk of using child labor has the following functional
form:

δS (a) =
δ0 + κa
1 + δ0

An increase in κ represents an increased risk to using child
labor =⇒ a∗ ↓. Higher marginal costs of Southern firms shifts
production to the North while total number of varieties
decrease.
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Increase in Market Size

An increase in the market size (population) in either country will
result in increased competition (c∗ ↓) and more varieties.

Increases the demand of child labor throught three channels:
1 Child Labor Selection
2 Shift in the Allocation of Firms
3 Increased Output
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Trade Costs

For firms in the North, the addition of trade costs has the same
affect as it did in the one-way trade scenario except for the fact
that the presence of Southern firms decreases the average
price in the North.

As long as some Northern firms export to the South, Southern
firms will always find it profitable to export to the North. Their
per-period profit is equal to:

πS =
LS

4γ

(
1 + c∗ − cS (a∗)

)
+

LN

4γ

(
1 + c∗ − τcS (a∗)

)
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Average Prices

The average price in the North is given by:

p̄N = φ∗
(

3c∗

4
+ 1
)

+ (1− φ∗) 1 + c∗ + τcS (a∗)
2

The average price in the South is given by:

p̄S = φNX
(

3c∗

4
+ 1 + τ

)
+ (1− φ∗) 1 + c∗ + cS (a∗)

2

where φNX represents the share of Northern firms that export.
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Demand for Child Labor

As trade costs increase, the number of varieties produced in
the North decrease as well as the share of Northern firms that
export to the South

(
φNX). The share of firms located in the

South(1− φ) will increase as will the demand from these firms
due to the increased prices that Northern firms charge.
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Conclusion

Trade liberalization should decrease the demand for child labor
by increasing competitive environment in the North.

Increasing the risk to using child labor (increasing κ) will always
reduce the demand for child labor.

A reduction in the demand of child labor through increased
enforcement reduces welfare; reduction in the demand for child
labor through trade liberalization is welfare increasing.
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