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OUTLINE

 Joint study of Structural Transformation (ST) &  y ( )
Regional Convergence (RC) in the U.S.

• ST: Major changes in the sectoral composition of 
output and employment (Agriculture ↓) 

→ Why does ST occur?

RC S th t N th• RC: Southern wage converges to Northern wage

→ How does ST affect RC?
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MOTIVATION

 Goal: Construct a model to match data well
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CONTENT

 Mechanisms of Structural Transformation

• Two traditional explanations

• New explanation

Accounting for Regional Convergenceg g g

Model for Structural Transformation 

Simulation Result

Conclusion and Discussion
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MECHANISMS for ST

I. Preference-related one: Engel’s Law

• Income elasticity of demand for farm goods < 1
• Incorporate Stone-Geary form into utility function

II. Technology-related one: Faster farm TFP growth 
relative to nonfarm

• Fewer workers needed for the same farm goods

→ Fail w.r.t. the prices(farm goods price and wage)
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MECHANISMS for ST

Mechanism I: Demand for farm products ↓
II: Demand for farm labor  ↓

III. Sectoral Migration: Supply of farm labor ↓ 

• Result of farm-born workers’ optimal choice whether to 
remain in agriculture or join nonagricultural sectors

• If PV of life-time nonfarm wages subtracted by cost of 
acquiring nonfarm skills exceeds PV of farm wages, 
join the nonfarm sector

• Long-run decline in the cost of obtaining nonfarm skills 
(due to transportation tech. ↑, education quality ↑, life 
expectancy ↑, and school desegregation)expectancy ↑, and school desegregation)

→ Consistent with the increase in farm wages
6/20



ST  →  RC

Assume: Two-region model (North and South)

• South : Comparative advantage in farming due to South : Comparative advantage in farming due to 
atmospheric and soil conditions

→ Production of farm goods concentrated in the South→ Production of farm goods concentrated in the South
Lower per capita income in the South

Mechanisms I-III yieldMechanisms I-III yield 

• Labor reallocation: more and more workers out of 
lower-wage farming into higher-wage manufacturinglower wage farming into higher wage manufacturing

• Increase in relative farm wages for remaining farm 
workersworkers

→ Both features lead to RC in average state labor income
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REGIONAL CONVERGENCE

Higher farm employment → Lower state labor income (-.87)
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REGIONAL CONVERGENCE

Bigger ↓ in farm employment → Higher income growth(-.80)
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ACCOUNTING for RC

Decompose convergence of average labor incomes

Three channels for convergence (                                         )g ( )

i) Within-industry wage: 

→ Factor price equalization

ii) Labor reallocation:ii) Labor reallocation: 

iii) Between-industry wage:

→ Structural transformation
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ACCOUNTING for RC

→ Structural transformation accounts for 81% or 58% of 
convergence in South to North income per worker
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TWO-REGION MODEL 

Producers’ problem

• Production technologies:• Production technologies:

• Resource constraints:

EQ. (1) – (3)

• Market clearing in two sectors:

EQ. (4) – (5)
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TWO-REGION MODEL 

Producers’ problem

• Factor pricing equations:• Factor pricing equations:

EQ. (6) – (11)
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TWO-REGION MODEL 

Demographic Structure

• Newly born generation of size (1– λ) in each period• Newly born generation of size (1 λ) in each period
Probability of surviving another period: λ

• Either join the F sector (supply one unit of labor)• Either join the F-sector (supply one unit of labor),
Or devote ξtζi (<1) periods to education and then 
supply one unit of labor to the M-sectorsupply one unit of labor to the M sector

(ξt : costs of acquiring M-skills,  ζi : amounts of time required to 
acquire M-skills,  ζi ~ μ(ζi))q , ζ μ(ζ ))

• All individuals with type ζi will invest in skill acquisition
ifif                                  

→
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TWO-REGION MODEL 

Demographic Structure

l f d b h• Supply of trainees and newborns to the M sector:

EQ (12) (13)

(              : the fraction of newly born generation’s time devoted to 

EQ. (12) – (13)

training, employment in M-sector)

• Total supply of labor to F, M, and education:pp y , ,

EQ. (14) – (16)Q ( ) ( )
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TWO-REGION MODEL 

Household’s problem

• Utility Maximization with complete markets:• Utility Maximization with complete markets:

Max s.t. 

,where 

• Intra- and inter-temporal optimization in consumption:

EQ (17) EQ. (17’)

• Capital accumulation: from eq.(17’)

EQ. (17) EQ. (17 )

EQ. (18)
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TWO-REGION MODEL 

Household’s problem

R i ti f h it l f (17’)• Recursive equations of human capital: from eq.(17’)

EQ. (19) –(20)

(                                                      , the PV of wages in sector j)

→ We have 20 eqs. that determine 20 policy functions

These policy functions explain the evolution of

(The state variables: Aft, Amt, ξt, Kt, Lf,t-1, Lm,t-1, Le,t-1 )
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CALIBRATION 

Parameter values:
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SIMULATION 

Simulation result:

→ The model with declining costs of acquiring skills better→ The model with declining costs of acquiring skills better 
fits the historical experience
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CONCLUSION & DISCUSSION

• The relative wage rate for farm workers has risen whereas 
their relative supply has fallen because the relative cost oftheir relative supply has fallen because the relative cost of 
acquiring nonagricultural skills has declined over time

• A Larger share of RC is due to ST out of agriculture than to• A Larger share of RC is due to ST out of agriculture than to 
the removal of interregional obstacles to factor mobility

• Alternatively, if farm workers of different skill levels 
receive different wages, skill-biased technological change 

l h fin agriculture raises the average farm wage

• What does this paper suggest about cross-country income 
differences?
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