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Trade and Wage Inequality in Developing Countries

@ Latin America has the most unequal distribution of income in the
world

@ Trade liberalization reforms were expected to help reduce these
disparities (Stolper-Samuelson theorem)

@ What happened was the opposite. Wage inequality increased
substantially right after liberalization

@ In Mexico this increase reversed a two decade trend of reductions in
inequality
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What | do:

@ | argue that changes in technology use at the firm level triggered by trade
liberalization might be behind the rise of the skill premium

@ Present an open-economy DSGE model in which changes in trade openness
and use of advanced technology affect wage inequality

@ Structurally estimate the model using plant-level data from the Mexican
manufacturing sector

@ Quantify the impact of trade-induced skill-biased technology adoption on the
skill premium

e Findings:
Trade-induced skill-biased technology adoption can explain about
of the increase in the skill premium observed in Mexico after its unilateral
trade liberalization
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Reductions in trade barriers increase market size for potential exporters

4

Change in production technologies used by these firms (adoption of more
skill-intensive production processes)

4

Labor reallocation from domestic firms towards exporters

4

Increasing relative demand for skilled workers

4
Higher Skill premium
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Exporting and Use of Imported Machinery &
Equipment

@ | identify a plant that starts importing M&E as adopting the modern
technology in the model

@ There is a significant increase in export participation and use of imported
machinery and equipment over the sample period

Share of plants

Year  No Imported M&E  Only Imported Only Imported M&E &
No Exporting M&E Exporting Exporting

1986 65.52 11.38 11.89 11.21

1987 60.59 11.27 15.46 12.68

1988 54.76 13.76 14.16 17.33

1989 48.64 17.50 13.08 20.78

1990 42.87 21.23 12.80 23.10
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Price of Machinery & Equipment

@ There is a dramatic fall in the relative price of machinery and equipment
starting at the end of 1987, right after the trade liberalization reforms are
consolidated
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Trade, Technology Adoption and Skill Intensity

@ New exporters are the plants that increase their skill intensity the

most
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@ Complementarities between investment and the decision to export:

- Bustos(2005)

- Atkenson and Burnstein (2007)
- Costantini and Melitz (2007)

- Aw et. al. (2007)

- Lileeva and Trefler (2007)

- lacovone and Javorcik (2007)

@ This is the first attempt to quantify the effect of trade-induced
technology adoption on wage inequality
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Model

@ The model's main features are:

(i) DSGE model of a small open economy populated by heterogeneous
firms

(i) Monopolistic competition

(iii) Firms choose between two available technologies:
{traditional, modern}

(iv) Productivity is skill-biased

(v) Sunk cost to adopt the modern technology

(vi) Exporting is costly: fixed participation costs and iceberg transportation
costs
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@ Firms choose between two technologies k € {1,2}

@ 2z is idiosyncratic and evolves according to the following AR(1) process:
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Technology

@ Production technology:

1
1—a’

Q=

q= [+ (zh)*]*, op=

Firms choose between two technologies k € {1,2}
@ 2z is idiosyncratic and evolves according to the following AR(1) process:
log(2') =z + plog(z) + ¢, |o| <1, & ~N(0,02),
z1 < Za.
@ Using technology 2 requires to pay a higher per-period fixed cost, = fo > f1
@ A firm that chooses to adopt technology 2 has to pay a sunk cost, So

@ f1, f2,52 are denominated in units of output
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Sequence of Actions

New entrants pay an entry fee
draw z from a distribution G(z)
using technology 1

Incumbent’s state

is (2.1, ky)

Draw z Choose k;,,
| | | |
[ [ [ [
t Choose labor input (I, h;), and t+1

whether to export or not (7,)
>
Exit
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Data

Balanced panel of 1,913 large Mexican manufacturing plants for the
period 1984-1990 from INEGI.

Data on exports, imports of M&E is available after 1986.

Assembly (maquiladora) plants are excluded from the survey.

Data on entry/exit patterns comes from IDB’s Job Flows in LAC
database
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Summary Statistics

1984 1990 % change

Employment
Production 201.8 228.9 13.4
Non-production  86.7 98.4 13.4

Hourly wages

Production 28.7 26.7 -6.8
Non-production  56.1 67.5 20.2
Skill premium 2.10 2.76 314
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1984 1990 % change

Employment
Production 201.8 228.9 13.4
Non-production  86.7 98.4 13.4

Hourly wages

Production 28.7 26.7 -6.8
Non-production  56.1 67.5 20.2
Skill premium 2.10 2.76 31.4

1986 1990 % change

Fraction of exporting plants 22.8 359 57.4
Mean exports/sales 247 268 8.5
Fraction of plants importing M&E  22.6  37.3 64.9
Expenditure in imported M&E 5.3 9.9 85.5
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Estimation Strategy

(i) We want to estimate the following vector of 12 parameters:

0= {z1,%2,6,02, f1, f2,S2, Aw, fo, b5, SE. Op}.

{B,0c, T, Tz, A, L} are calibrated outside of the estimation routine.
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(i) We want to estimate the following vector of 12 parameters:

0= {z1,%2,6,02, f1, f2,S2, Aw, fo, b5, SE. Op}.

{B,0c, T, Tz, A, L} are calibrated outside of the estimation routine.

(i) Given @ compute stationary eq. of the model. Obtain policy rules for for employment,
exporting, exiting and technology adoption

(iii) Construct S = 50 simulated panels of plants {D3,(8)}. Calculate the mean of the vector

of simulated moments:
S
Z (D3:(6)).

(iv) The estimated vector of parameters 0, solves the following problem:

m(0) =

C/)\H

-1
min ¥ = (log(1n(8)) — log(m))’ {(1 + %)2} (log(1n(0)) — log(m)).
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Calibrated Parameters

Parameter Description
B

Discount factor

Value
0.939
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Calibrated Parameters

Parameter Description Value
153 Discount factor 0.939
Oc Elasticity of substitution, consumption  3.634
Ty Post-liberalization import tariff 1.05
T Export tariff 1.05
A Share of skilled workers 0.311
L Size of Labor force 1,000
November 11, 2000
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Moments Used in the Estimation

Post-Liberalization (1987-1990) Value
Share of exporting plants 0.317
Mean exports/sales ratio 0.213
Mean total employment, exporters 504.93
Mean entry rate into exporting 0.039
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Std. skill share of employment 0.175
Mean total employment 311.76
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Share of firms using foreign technology 0.222
Mean adoption rate imported technology 0.053
Correlation(exports, exports—1) 0.862
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Goodness of Fit

Post-Liberalization (1987-1990) Data  Simulated log-
difference
Share of exporting plants 0.317 0.327 0.014
Mean exports/sales ratio 0.213 0.223 0.018
Mean total employment, exporters 504.93 1,111.76 0.343
Mean entry rate into exporting 0.033 0.043 0.047
Mean skill share, exporters 0.347 0.345 0.002
Std. skill share of employment 0.175 0.120 0.164
Mean total employment 311.76 380.81 0.087
Std. total employment 461.70 2,548.45 0.742
Share of plants using imported M&E 0.222 0.327 0.169
Mean adoption rate imported M&E 0.039 0.043 0.084
Corr. (export¢, export;_1) 0.862 0.785 0.046
Corr. (skill share¢, skill share;_1) 0.937 0.908 0.041
Share of plants with 0-30 employees 0.713 0.708 0.003
Share of plants with 30-100 employees 0.209 0.140 0.172
Share of plants with 100-500 employees ~ 0.051 0.086 0.229
Mean entry rate 0.110 0.005 1.280
Mean total employment, entrants 17.85 19.17 0.030
Mean total employment, exiters 15.564 21.54 0.141
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Size Distribution by Exporting Status

0.8

—— Exporters

0.71 Non-exporters| |
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log employment
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Point Estimates

Parameter Point Estimate  S. E.
Foreign market size (Az) 910.23 0.892
Fixed cost of exporting (fz) 48.726 0.045
Mean productivity tech. 1 (z1) 0.050 0.003
Mean productivity tech. 2 (Z2) 0.109 0.005
Root productivity process (¢) 0.952 0.012
Variance productivity innovations (o2) 0.278 0.073
Fixed cost of using tech. 1 (f1) 91.409 2.354
Fixed cost of using tech. 2 (f2) 568.53 30.242
Sunk cost of adopting tech. 2 (S2) 65.093 14.881
Elasticity of substitution (op) 1.410 0.952
Mean productivity, entrants (ug) 1.226 0.0187
Sunk cost of entry (Sg) 4.234 1.555
Value objective function (¥) 0.0926
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Mean productivity, entrants (ug) 1.226 0.0187
Sunk cost of entry (Sg) 4.234 1.555
Value objective function (¥) 0.0926

@ o, is not precisely estimated - very close to estimates for the US (between 1 and 2.2)

Fixed costs of operation account for 33% of total labor costs on average

@ Fixed cost of exporting accounts for 5% of average foreign revenues; 11% for new
exporters

@ Adoption costs are very large: two times the size of current revenues at the moment of
switching
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Trade Liberalization

Statistic Benchmark  High tariff High tariff
Ty = 1.05 T = 1.55 affecting S>
Aggregate income (Y') 100 116.10 118.02
Price index (P) 100 120.91 124.10
Price of foreign 105 155 155
consumption good (7y)
Mass of incumbent firms (M) 100 101.23 102.50
Skill premium (wy, /w;) 6.871 6.701 6.584
Share of plants using imported M&E 0.329 0.319 0.274
Share of exporting plants 0.329 0.292 0.262

@ Balanced trade results in a larger number of firms exporting. Overall, exporters are 12%
smaller and 3% less skill-intensive
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@ Balanced trade results in a larger number of firms exporting. Overall, exporters are 12%
smaller and 3% less skill-intensive

@ About 27% of new exporters also switch technologies after trade liberalization. Skill
premium increases by 2.46% after trade liberalization

@ When technology adoption costs become 7752, the skill premium increases by 4.2%
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Size Distribution after Trade Liberalization
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Concluding Remarks

@ Provide a quantitative assessment of the importance of skill-biased
technology adoption as a determinant of wage inequality
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Concluding Remarks

@ Provide a quantitative assessment of the importance of skill-biased
technology adoption as a determinant of wage inequality

o Utilize data from ENESTYC to better identify the impact of adopting
different manufacturing technologies on the workforce composition at
the plant level

@ Explore the transition dynamics of wage inequality after trade
liberalization episodes in developing countries
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Preferences & Demand

@ Individuals are risk-neutral and have CES preferences over a continuum of

domestically-produced goods ¢4(w) and one imported good gy:

U=Fy iﬁtcta

t=0
gc—1 ge—1 Te—1
C= (qf"c —l—/ qd(w) e dw) , 0c> 1
we

@ Domestic demand:

qa(w) =Y P77 (pa(w)) ~7°.

@ Foreign demand:
gz (W) = Az (pa(w)) 7.
with

1

-0 (1—-0c¢)
pa(w) " 7¢dw .

P = {(Wf)l_% +/w

€N
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Firm’s Static Problem

An incumbent firm using technology k with productivity z solves the following
static profit maximization problem:

max Pdqd + VPG — fame] — wph —wil
h,l,qa,9z,Pd:px,v€{0,1} [Pz g =md

s.t.:
qa=YP7 " (pg)~ 7",

Gz = Az(pz) ™7,
q=4qd + VTaqx-

taking as given Y, P, A, w;, wy,.
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Firm’s Dynamic Problem

@ At the beginning of each period, incumbent firms choose whether to remain
in the market or exit:

V(k, z) = max{V*°(k, z),0}.

@ A firm that stays in the market needs to choose what technology to operate
next period:
Ve(k,z) = max{VA(k, z), VN (k, 2)}.

(k: z) = m(k,z) = [fx + Si]me(k, 2) —|—6/ Qi(Z'2)V (k 2N,

VN(k,2) = 7(k,z) — fame(k, z) + ,8// Q2 |2)V(k, 2.
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