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The Complexity of the Process of Development

@ The Malthusian Epoch

Developed Countries 100,000 BCE - 1750
LDCs 100,000 BCE - 1900
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Developed Countries 1750 - 1870
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Growth Theories

The Complexity of the Process of Development

@ The Malthusian Epoch

Developed Countries 100,000 BCE - 1750
LDCs 100,000 BCE - 1900

@ The Post Malthusian Regime
Developed Countries 1750 - 1870
LDCs 1900 -

@ The Modern Growth Regime

Developed Countries 1870 - present
LDCs
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World Income per Capita: 0-2000
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Growth Rates: World Income Per Capita, 0-2000
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Non-Unified Growth Theories

Inequality in Income Per Capita, 0-2000

Year Western Western Latin Asia Africa Ratio:
Offshoots Europe | America Rich/Poor
0 400 450 400 450 425 11: 1
1000 400 400 400 450 416 11: 1
1820 1202 1,204 692 581 418 3:1
2001 26,943 19,265 | 6,150 | 3861 1,489 18: 1
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Growth Theories

The Malthusian Epoch

@ Population growth is positively affected by the level of income
per capita
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The Malthusian Epoch

@ Population growth is positively affected by the level of income
per capita

@ Technological progress exits but it is slow and it results in a
proportional increase in output and population
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The Malthusian Epoch

@ Population growth is positively affected by the level of income
per capita

@ Technological progress exits but it is slow and it results in a
proportional increase in output and population

@ Output per capita fluctuates around a subsistence level

Oded Galor From Stagnation to Growth: Unified Growth Theory



The Process of Development

an Epoch

ations in GDP Per Capita: England, 126

th Theories

Real GDP Per Capita (1860-100)

110

100

©
S

80

70

60

50

40

1260-9 1360-9 1460-9 1560-9 1660-9 1760-9 1860-9

Oded Galor Stagnation to Grow

nified Growth Theory



The Process of Development

The Malthusian Epoch

th Theories

Malthusian Relationship between World Income and Population
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The Post-Malthusian Regime

Economies take-off from a Malthusian equilibrium:
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The Post-Malthusian Regime

Economies take-off from a Malthusian equilibrium:

@ Population growth is still positively affected by the level of in-
come per capita

@ Technological progress accelerates and it results in a larger in-
crease in output than in population
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The Post-Malthusian Regime

Economies take-off from a Malthusian equilibrium:

@ Population growth is still positively affected by the level of in-
come per capita

@ Technological progress accelerates and it results in a larger in-
crease in output than in population

@ Income per capita and population grow at an increasingly faster
pace
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Regional Variation in the Timing of the Take-off (Level): Early Take-Off
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Growth of GDP Per Capita and Population: Western Europe, 1500-2000
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Growth of GDP Per Capita and Population: Western Offshoots, 1500-2000
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Growth of GDP Per Capita and Population: Latin America 1500-2000

Latin America
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Growth of GDP Per Capita and Population: Africa 1500-2000

Africa
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Growth of GDP Per Capita and Population: Asia, 1500-2000

Asia (excluding Japan)
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@ Technological progress accelerates
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@ Technological progress accelerates

@ The demand for human capital increases
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The Modern Growth Regime

@ Technological progress accelerates
@ The demand for human capital increases

@ Population growth declines — The Demographic Transition
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The Modern Growth Regime

@ Technological progress accelerates
@ The demand for human capital increases
@ Population growth declines — The Demographic Transition

@ Gains in total output are not counterbalanced by population
growth
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The Modern Growth Regime

Technological progress accelerates

@ The demand for human capital increases

Population growth declines — The Demographic Transition

@ Gains in total output are not counterbalanced by population
growth

Output per capita grows at a high sustainable level
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Timing of the Demographic Transition across Regions: Early Transition
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Timing of the Demographic Transition across Regions: Late Transition
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Divergence in Population: Africa and Latin America Vs. Western Europe

800
600
.
2
2
: /
£ 400
s
3
2
5
4
b ;,/y/
0+ T T T T T T
1870 1890 1910 1930 1950 1970 1990
—a—Western Europe —fr=Latin America —=Africa
Oded Galor Stagnation to Growth: Unified Growth Theory




The Process of Development o
Ithusian Epoch

(P! Valthusian Regime
Modern Growth Regime
P
Non-Unified G th Theories

Divergence in Population: Asia vs. Western Europe

3600
2700
z
S
S
£ 1800
S
©
E]
=
o
o
900 | ——
0 T T T T T T
1870 1890 1910 1930 1950 1970 1990
[ —=—Westem Europe ——Asia |
Oded Galor Stagnation to Grow nified Growth Theory




The Process of Development

Sustained Economic Growth:
Western Europe and Western Offshoots, 1

h Theories

Log GDP Per Capita

1870

1890 1910

1930

1950 1970 1990

— Western Europe

— Westemn Offshoots \

Oded Galor

Stagnation to Growth:

ified Growth Theory



The Process of Development

Growth of Income Per Capita:
Africa, Asia and Latin America, 1950-2001
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Context: The Malthusian Epoch

@ What accounts for the epoch of stagnation that characterized
most of human history?
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Major Puzzles

Context: The Malthusian Epoch

@ What accounts for the epoch of stagnation that characterized
most of human history?

@ Why had episodes of technological progress in the pre-industrialization
era failed to generate sustained economic growth?

@ Why has population growth counterbalanced the expansion of
resources per capita that could have been generated by tech-
nological progress?
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...Major Puzzles

Context: The Transition from Stagnation to Growth

@ What is the origin of the sudden spurt in growth rates of output
per capita and population?

@ What triggered the demographic transition?

@ Is a demographic transition critical for the transition to a state
of sustained economic growth?

@ What accounts for the transition from stagnation to growth of
the currently DCs and what are the implications of these factors
for the hurdles faced by LDCs in their attempt to transit into
a sustained growth regime?
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..Major Puzzles

Context: Comparative Development

@ What accounts for the sudden take-off from stagnation to growth
in some countries and the persistent stagnation in others?

@ What governs the differential timing of the demographic tran-
sition across the globe?

@ What accounts for the great divergence in per capita income
across countries in the past two centuries?

@ Has the transition to a state of sustained economic growth in
advanced economies adversely affected the process of develop-
ment in less-developed economies?
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Inconsistency of non-UGT with the Growth Process

@ Inconsistent with the qualitative aspects of the growth process
during the Malthusian epoch and the Post-Malthusian Regime
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Inconsistency of non-UGT with the Growth Process

@ Inconsistent with the qualitative aspects of the growth process
during the Malthusian epoch and the Post-Malthusian Regime
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of the entire process of development
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Inconsistency of non-UGT with the Growth Process

@ Inconsistent with the qualitative aspects of the growth process
during the Malthusian epoch and the Post-Malthusian Regime

@ Limited to the modern growth regime — a miniscule fraction (0.1%)
of the entire process of development

@ Do not capture the forces that brought about the transition of
developed countries from stagnation to growth and hence unable to
shed light of the hurdles faced by LDCs in their attempt to take-off
to a state of sustained economic growth
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Inconsistency of non-UGT with the Growth Process

@ Inconsistent with the qualitative aspects of the growth process
during the Malthusian epoch and the Post-Malthusian Regime

@ Limited to the modern growth regime — a miniscule fraction (0.1%)
of the entire process of development

@ Do not capture the forces that brought about the transition of
developed countries from stagnation to growth and hence unable to
shed light of the hurdles faced by LDCs in their attempt to take-off
to a state of sustained economic growth

@ Unable to capture fundamental forces that led to sustained
differences in income per-capita across countries
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Inconsistency of Non-Unified Growth Theories

Lessons from other Scientific Disciplines

@ The evolution of theories in older scientific disciplines suggests that
theories that are founded on the basis of a subset of existing observa-
tions and their driving forces, may be attractive in the short run, but
non-robust and ultimately non-durable in the long run (e.g., Classical
Thermodynamics)
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theories that are founded on the basis of a subset of existing observa-
tions and their driving forces, may be attractive in the short run, but
non-robust and ultimately non-durable in the long run (e.g., Classical
Thermodynamics)

@ Attempts to develop unified theories in Physics (e.g., Unified Field
Theory) have been based on the conviction that all physical phenom-
ena should ultimately be explainable by some underlying unity
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Lessons from other Scientific Disciplines

@ The evolution of theories in older scientific disciplines suggests that
theories that are founded on the basis of a subset of existing observa-
tions and their driving forces, may be attractive in the short run, but
non-robust and ultimately non-durable in the long run (e.g., Classical
Thermodynamics)

@ Attempts to develop unified theories in Physics (e.g., Unified Field
Theory) have been based on the conviction that all physical phenom-
ena should ultimately be explainable by some underlying unity

@ The entire process of development and its fundamental forces ought
to be captured by a unified growth theory
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volution of the Economy
a Implications

The Basic Structure of the Malthusian Model

@ Overlapping-generations economy
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e Implications
Evidence

The Basic Structure of the Malthusian Model

@ Overlapping-generations economy

o t=0,1,23..
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The Basic Structure of the Malthusian Model

@ Overlapping-generations economy
e t=0,1,23..

@ One homogeneous good
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volution of the Economy
Implications

The Basic Structure of the Malthusian Model

Overlapping-generations economy

t=0,1,2,3..

One homogeneous good

@ 2 factors of production:
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volution of the Economy
Implications

The Basic Structure of the Malthusian Model

Overlapping-generations economy

t=0,1,2,3..

One homogeneous good
@ 2 factors of production:

o Labor
e Land
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e Implications
Evidence

Production

@ The output produced in period t
Y: = (AX)“Ll@
L; - Labor in period t

]
e X - land
e A - technological level
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volution of the Economy
Implications

Production

@ The output produced in period t

Y: = (AX)“Ll@

e L; - Labor in period t
e X - land
e A - technological level

@ OQutput per worker produced at time t

yr = (AX/L)”

Oded Galor From Stagnation to Growth: Unified Growth Theory
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@ Land is fixed over time
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The Malthusian Theor 2
Y volution of the Economy

Implications

Factor Supply

@ Land is fixed over time
@ Labor evolves endogenously

e determined by households’ decisions about the number of their
children

Oded Galor From Stagnation to Growth: Unified Growth Theory
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@ Live for 2 period

o Childhood: (1st Period):

e Consume a fraction of their parental resources
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volution of the Economy
Implications

Individuals

@ Live for 2 period

o Childhood: (1st Period):

e Consume a fraction of their parental resources

e Parenthood (2nd Period):
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The Malthusian Theory

volution of the Economy
Implications

Individuals

@ Live for 2 period

o Childhood: (1st Period):

e Consume a fraction of their parental resources

e Parenthood (2nd Period):

o Work
o Allocate income between consumption and children

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Implications

Preferences and Budget Constraint

Preferences
u=(ce)" 7 (ne)?

@ n; - number of children of individual t

@ ¢; - parental consumption
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Y e Evolution of the Economy
Implications

Preferences and Budget Constraint

Preferences
u=(ce)" 7 (ne)?

@ n; - number of children of individual t

@ ¢; - parental consumption

Second period budget constraint:

pne + ¢ < yr

@ p cost of a child

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Implications

Optimization

&= (1—7)y:

ng = yy:/p.
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e Implications

Population Dynamics

@ The evolution of population size

Livi = nele = (v/p)yile = (’Y/P)(AX)QL%_Q = ¢(Le; A)
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The Malthusian Theory Tine Evslirtion off e Exensmy

Testable Implications
Evidence

Population Dynamics

@ The evolution of population size

Livi = nele = (v/p)yile = (’Y/P)(AX)QL%_Q = ¢(Le; A)

@ The steady-state level of population size

L= (v/p)"/*(AX) = L(A)

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Implications

Population

L.,=L

L, =¢(L;A)

45"

L(4) L

Oded Galor
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The Malthusian Theory Tine Evslirtion off e Exensmy

e Implications

Adjustment of Population to Advancements in Technology or Land Productivity

Ll+]
Lo=L
L, =¢(L;A")
— L, = ¢(L;A)
L(A) L(A" L
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le Implications

The Evolution of Income Per Worker

@ The time path of income per capita

CTAXTY TAXTY v (] e
Yt+1 = |:Lt+1:| N |:ntLt:| - n?é - |:,_y:| Yt —1/}(_)/1')

@ The steady-state level of income per capita

3
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The Evolution of the Economy
Implications

The Evolution of Income Per Worker

Vit

Y =V

— Ve =¥ ()

Oded Galor
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The Malthusian Theory The Evolutlon off e Ecsnsmy
e Implications

The Effect of Advancment in Technology or Land Productivity

@ Increases the steady-state level of population

oL

8—A>O

@ Increases the level of income per capita in the short-run but
does not affect the steady-state levels of income per worker

Oyt

dy
8A>0 and %—O
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Evidence

Testable Implications
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The Malthusian Theory The Evolution of the Economy

Testable Implications
Evidence

Testable Implications

@ Variations in technology and land quality across countries will
be reflected primarily in variation in population density:
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Testable Implications
Evidence

Testable Implications

@ Variations in technology and land quality across countries will
be reflected primarily in variation in population density:

e Technological superiority will result primarily in higher popula-
tion density without any sizable effect on income per-capita in
the long-run
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The Malthusian Theory The Evolution of the Economy

Testable Implications
Evidence

Testable Implications

@ Variations in technology and land quality across countries will
be reflected primarily in variation in population density:

e Technological superiority will result primarily in higher popula-
tion density without any sizable effect on income per-capita in
the long-run

e Superior land quality will result primarily in higher population
density without any sizable effect on income per-capita in the
long-run

Oded Galor From Stagnation to Growth: Unified Growth Theory



The Malthusian Theory

T olution of the Economy
T ble Implications

Evidence

Determinants of Population Density in 1500 CE
(1) (2) (3) (4) (5) (6)
OLS OLS OLS OLS OLS [\
Dependent Variable: Log population density in 1500 CE
Log years since Neolithic 0.827 1.024 087 1.389 2.077
(0.299)*** (0.223)*** (0.184)*** (0.224)*** (0.391)***
Log land productivity 0.584 0.638 0.576 0.573 0.571
(0.068)*** (0.057)*** (0.052)*** (0.095)*** (0.082)***
Log absolute latitude -0.426 -0.354 -0.314 -0.278 -0.248
(0.124)%*%  (0.104)%**  (0.103)%**  (0.131)** (0.117)**
Distance to nearest -0.392 0.220 0.250
coast or river (0.142)*** (0.346) (0.333)
% land within 100 km 0.899 1.185 1.350
of coast or river (0.282)*** (0.377)*** (0.380)***
Continental dummies Yes Yes Yes Yes Yes Yes
Observations 148 148 148 147 96 96
R2 0.40 0.60 0.66 0.73 0.73 0.70
First-stage F-statistic 14.65
0.44

Overident. p-value

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Source: Ashraf and Galor (2008)

Oded Galor

From Stagnation to Growt

Unified Growth Theory
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The Evolution of the Economy
Testable Implications
Evidence

Timing of Neolithic and Population Density in 1500 CE
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Log Population Density in 1500 CE

0
Log Years since Transition

O Afica O Ewope @ Asia @ Oceania @ Americas |

Conditional on land productivity, geographical factors, and continental fixed effects
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The Malthusian Theory

The Evolution of Economy
Testable Implic
Evidence

nd Productivity and Population Density in 1500 CE

2
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Log Population Density in 1500 CE

2
Log Land Productivity

© Afica O Ewope @ Asa @ Oceana @ Americas ‘

Conditional on transition timing, geographical factors, and continental fixed effects
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The Malthusian Theory T olution of the Economy

T ble Implications
Evidence

Effects on Income Per Capita versus Population Density

OLS OLS OLS OLS OLS OLS
&) @) 6) @ 6) ©
Log Income Per Capita in Log Population Density in
1500 CE 1000 CE 1 CE 1500 CE 1000 CE 1 CE
Log years since Neolithic 0.159 0.073 0.109 1.337** 0.832** 1.006**
(0.136) (0.045) (0.072) (0.594) (0.363) (0.483)
Log land productivity 0.041 -0.021 -0.001 0.584™** 0.364™** 0.681**
(0.025) (0.025) (0.027) (0.159) (0.110) (0.255)
Log absolute latitude -0.041 0.060 -0.175 0.050 -2.140** -2.163**
(0.073) (0.147) (0.175) (0.463) (0.801) (0.979)
Distance to nearest 0.215 -0.111 0.043 -0.429 -0.237 0.118
coast or river (0.198) (0.138) (0.159) (1.237) (0.751) (0.883)
% land within 100 km of 0.124 -0.150 0.042 1.855™ 1.326™ 0.228
coast or river (0.145) (0.121) (0.127) (0.820) (0.615) (0.919)
Continental dummies Yes Yes Yes Yes Yes Yes
Observations 31 26 29 31 26 29
R2 0.66 0.68 0.33 0.88 0.95 0.89

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Source: Ashraf and Galor (2008)

Oded Galor From Stagnation to Growth: Unified Growth Theory
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The Evolution of the Economy
Testable Implications
Evidence

nsition Timing and Population Density in 1500 CE

Log Population Density in 1500 CE
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Log Years since Transition
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Conditional on land productivity, geographical factors, and continental fixed effects
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The Malthusian Theory

The Evolution of the Economy
Testable Implications
Evidence

nsition Timing and Income Per Capita in 1500 CE
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The Malthusian Theory

The Evolution of the Economy
Testable Implications
Evidence

Land Productivity and Population Density in 1500 CE
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Conditional on transition timing, geographical factors, and continental fixed effects
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The Malthusian Theory

The Evolution of the Economy
Testable Implications
Evidence

Land Productivity and Income Per Capita in 1500 CE

0
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Log Income Per Capita in 1500 CE
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0
Log Land Productivity
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Conditional on transition timing, geographical factors, and continental fixed effects
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Theories of the Demographic Transition

The Demographic Transition

A rapid decline in population growth that mark the transition to
modern growth:
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The Demographic Transition

A rapid decline in population growth that mark the transition to
modern growth:

@ The positive relationship between income per capita and pop-
ulation growth is reversed
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The Demographic Transition

A rapid decline in population growth that mark the transition to
modern growth:

@ The positive relationship between income per capita and pop-
ulation growth is reversed

@ Gains in total output are not counterbalanced by population
growth

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

The Demographic Transition

A rapid decline in population growth that mark the transition to
modern growth:

@ The positive relationship between income per capita and pop-
ulation growth is reversed

@ Gains in total output are not counterbalanced by population
growth

@ Output per capita grows at a high sustainable level

Oded Galor From Stagnation to Growth: Unified Growth Theory
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The Demographic Transition in Western Europe: Crude Birth Rates
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Theories of the Demographic Transition

The Demographic Transition in Western Europe: Total Fertility Rates
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Theories of the Demographic Transition

Mortality Decline Western Europe: 17
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Theories of the Demographic Transition

The Decline in NRR in Western Europe
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Theories of the Demographic Transition
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Theories of the Demographic Transition

@ The Rise in Income (Becker, 1980)
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The Rise in Income
Theories of the Demographic Transition The
The
The C

Theories of the Demographic Transition

@ The Rise in Income (Becker, 1980)
@ The Decline in Mortality
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Theories of the Demographic Transition (DT)
The Rise in Income
Theories of the Demographic Transition

othesi
ital Formation

Theories of the Demographic Transition

@ The Rise in Income (Becker, 1980)
@ The Decline in Mortality
@ The Decline in the Gender Wage Gap (Galor-Weil, AER 1996))

Oded Galor From Stagnation to Growth: Unified Growth Theory




Theories of the Demographic Transition

Theories of the Demographic Transition

The Rise in Income (Becker, 1980)

The Decline in Mortality

The Decline in the Gender Wage Gap (Galor-Weil, AER 1996))
The Old-Age Security Hypothesis (Caldwell, 1976)

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

Theories of the Demographic Transition

The Rise in Income (Becker, 1980)
The Decline in Mortality
The Decline in the Gender Wage Gap (Galor-Weil, AER 1996))
The Old-Age Security Hypothesis (Caldwell, 1976)
The Rise Human Capital Formation:
The rise in the demand for human capital (Galor-Weil,
AER 2000)

Decline in the desirability of child labor (Hazan-Berdugo,
EJ 2002, Doepke-Zilibotti, AER 2005)

Selection of traits that favors child quality (Galor-Moav
QJE, 2002)

Oded Galor From Stagnation to Growth: Unified Growth Theory
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The Rise in Income
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Theories of the Demographic Transition

The Rise in Income

Theory: The rise in income brought about the DT
Mechanism: (Unattractive) preference-based theory:

@ The rise in income generates two conflicting effects:
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Theories of the Demographic Transition

The Rise in Income

Theory: The rise in income brought about the DT
Mechanism: (Unattractive) preference-based theory:

@ The rise in income generates two conflicting effects:

e An income effect - more income can be devote to raising children
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The: of the D phic Transition (DT)

Theories of the Demographic Transition

The Rise in Income

Theory: The rise in income brought about the DT
Mechanism: (Unattractive) preference-based theory:
@ The rise in income generates two conflicting effects:

e An income effect - more income can be devote to raising children
o A substitution effect - the opportunity cost of raising children
increases

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

The Rise in Income

Theory: The rise in income brought about the DT
Mechanism: (Unattractive) preference-based theory:

@ The rise in income generates two conflicting effects:

e An income effect - more income can be devote to raising children
o A substitution effect - the opportunity cost of raising children
increases
ytn+c<y
¥ household income; ¢ consumption; n children; T
time cost per child

@ The substituting effect dominates at a higher level of income,
reducing fertility. Note: if preferences are homothetic, the two
effects cancel one another and the rise in income has no effect on
fertility

Oded Galor From Stagnation to Growth: Unified Growth Theory
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The Rise in Income
Theories of the Demographic Transition The Decline in Child

...The Rise in Income

Testable predictions:
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Theories of the Demographic Transition

..The Rise in Income

Testable predictions:

e Among countries (similar in social-political-environmental fac-
tors), richer countries will experience the transition earlier
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...The Rise in Income

Testable predictions:

e Among countries (similar in social-political-environmental fac-
tors), richer countries will experience the transition earlier

Counter-factual: The DT in Western Europe occurred within

a decade among countries that differed significantly in their
income per capita
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Theories of the Demographic Transition

al Formation

...The Rise in Income

Testable predictions:

e Among countries (similar in social-political-environmental fac-
tors), richer countries will experience the transition earlier

Counter-factual: The DT in Western Europe occurred within

a decade among countries that differed significantly in their
income per capita

e Within an economy, richer individuals will have lower number
of surviving children than poorer ones

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

al Formation

..The Rise in Income

Testable predictions:

e Among countries (similar in social-political-environmental fac-
tors), richer countries will experience the transition earlier

Counter-factual: The DT in Western Europe occurred within
a decade among countries that differed significantly in their
income per capita

e Within an economy, richer individuals will have lower number
of surviving children than poorer ones

Counter-factual: Evidence indicates higher reproductive success
of the rich (Clark (JEH 2006)

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

...The Rise in Income

hic Transition (DT)
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Theories of the Demographic Transition

The Decline in Child Mortality
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The Decline in Child Mortality

@ Parents generates utility from the number of surviving children

Oded Galor
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Theories of the Demographic Transition The Decline in Child Mortality
The line in th nde

The Decline in Child Mortality

@ Parents generates utility from the number of surviving children

@ A reduction in mortality would lead mechanically to a
reduction in fertility

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition The Decline in Child Mortality
The line in th nde

The Decline in Child Mortality

@ Parents generates utility from the number of surviving children

@ A reduction in mortality would lead mechanically to a
reduction in fertility

@ The decline in mortality triggered the subsequent decline in
fertility

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

..The Decline in Child Mortality
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Theories of the Demographic Transition

..The Decline in Child Mortality

Challenges to the Theory:
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Theories of the Demographic Transition The Decline in Child Mortality
The line in th nde

..The Decline in Child Mortality

Challenges to the Theory:

@ The decline in mortality did not precede the decline in fertility
in France, the US, and several LDCs

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

..The Decline in Child Mortality

Challenges to the Theory:

@ The decline in mortality did not precede the decline in fertility
in France, the US, and several LDCs

@ There is no change in the patterns of mortality decline at the
time of the sharp decline in fertility

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Theories of the Demographic Transition

...The Decline in Child Mortality

Challenges to the Theory:

@ The decline in mortality did not precede the decline in fertility
in France, the US, and several LDCs

@ There is no change in the patterns of mortality decline at the
time of the sharp decline in fertility

@ NRR and TFR plummets jointly in during the demographic

transition, whereas the theory does not predict a decline in
NRR

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition

Sharp Decline in Fertility without Changes in the Patterns of Mortality Decline:
England 1730-1920
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Theories of the Demographic Transition

..The Decline in Child Mortality

Counter-factually, the theory does not predict a decline in Net Re-
production Rate unless:
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The line in th nde

..The Decline in Child Mortality

Counter-factually, the theory does not predict a decline in Net Re-
production Rate unless:

@ Risk aversion (RA) exists with respect to fertility
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..The Decline in Child Mortality

Counter-factually, the theory does not predict a decline in Net Re-
production Rate unless:

@ Risk aversion (RA) exists with respect to fertility

@ RA with respect to fertility > RA with respect to consumption
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Theories of the Demographic Transition

..The Decline in Child Mortality

Counter-factually, the theory does not predict a decline in Net Re-
production Rate unless:

@ Risk aversion (RA) exists with respect to fertility
@ RA with respect to fertility > RA with respect to consumption

@ Replacement fertility is insignificant
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Theories of the Demographic Transition

...The Decline in Child Mortality

Counter-factually, the theory does not predict a decline in Net Re-
production Rate unless:

@ Risk aversion (RA) exists with respect to fertility
@ RA with respect to fertility > RA with respect to consumption
@ Replacement fertility is insignificant

@ Resources saved from investment in non-surviving children are
not channeled towards higher fertility

Oded Galor From Stagnation to Growth: Unified Growth Theory



Theories of the Demographic Transition The Decline in Child Mortality
The Decline in the Gender Wage Gap

The Old-Age ity Hypothesis

The Decline in the Gender Wage Gap
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Theories of the Demographic Transition

The Decline innthe Gender Wage Gap

Secur pothesis
pital Formation

The Decline in the Gender Wage Gap

@ The process of development narrowed the gender wage gap (It
complemented mental tasks more than physical tasks and thus
increased the productivity of women relative to men)
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The Decline in the Gender Wage Gap

The Decline in the Gender Wage Gap

@ The process of development narrowed the gender wage gap (It
complemented mental tasks more than physical tasks and thus
increased the productivity of women relative to men)

@ The rise if the relative wages of women induced a decline in
fertility:

@ If women are primarily engaged in child rearing an increase in the
wages of women, yF increases the opportunity cost of raising
children more than family income, inducing a reduction in fertility)

yFTn+c§yF+yM

Note: Even if preferences are homothetic fertility will
decline due to the narrowing of the gender gap.

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Theories of the Demographic Transition : in Child ortaht
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The Rise in Human Capital Formation

The Old-Age Security Hypothesis

@ Children is a form of investment good (in the absence of capital
markets)
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Theories of the Demographic Transition
The Decline in the ge Gap
The Old-Age Security Hypothesis

The Rise in Human Capital Formation

The Old-Age Security Hypothesis

@ Children is a form of investment good (in the absence of capital
markets)

@ The development of financial markets reduced the demand for

children for investment purposes and triggered the Demographic
transition
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..The Old-Age Security Hypothesis

Challenge to the Theory:
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Theories of the Demographic Transition
The Decline in the ge Gap
The Old-Age Security Hypothesis

The Rise in Human Capital Formation

..The Old-Age Security Hypothesis

Challenge to the Theory:

@ Prior to the demographic transition, richer individuals who pre-
sumably had better access to financial markets, did not have
fewer surviving children

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Theories of the Demographic Transition

The Rise in the Demand for Human Capital

@ The acceleration in the rate of technological progress increased
the demand for human capital — HC becomes necessary in order
to cope with a changing technological environment
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The Rise in the Demand for Human Capital

@ The acceleration in the rate of technological progress increased
the demand for human capital — HC becomes necessary in order
to cope with a changing technological environment

@ The rise in the demand for human capital induced a substitu-

tion of quality for quantity of children triggering a demographic
transition
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...The Rise in the Demand for Human Capital

Testable prediction:
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Theories of the Demographic Transition

..The Rise in the Demand for Human Capital

Testable prediction:

@ The demographic transition should be observed at the same
time period across economies, that may differ in their levels
of incomes per capita, but are similar in their TFP growth, as
reflected in the growth rates of income per capita
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The Rise in Human Capital Formation

..The Rise in the Demand for Human Capital
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Theories of the Demographic Transition

Rise in Human Capital Formation

...The Rise in Human Capital Formation
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Theories of the Demographic Transition

The Rise in Human Capltal Formation

..The Rise in Human Capital Formation

@ Investment in human capital prior to the demographic transition
is a response to industrial demand rather than being triggered
by political reforms (Galor-Moav, RES 2006).
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Decline in the Desiarability of Child Labor
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Theories of the Demographic Transition

Decline in the Desiarability of Child Labor

The effect of the rise in the demand for human capital on the reduction
in the desirable number of surviving offspring was reinforced via its
adverse effect on child labor. It gradually increased the wage differential
between parental labor and child labor inducing parents to reduce the
number of their children and to further invest in their quality (Hazan and
Berdugo, 2002). Moreover, the rise in the importance of human capital
in the production process induced industrialists to support education
reforms (Galor and Moav, RES 2006) and thus laws that abolish child
labor (Doepke, JEG 2004; Doepke and Zilibotti, AER 2005), reducing
child labor and thus fertility.
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Selection of Preferences for Child Quality
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Theories of the Demographic Transition

Selection of Preferences for Child Quality

During the epoch of Malthusian stagnation, individuals with a higher
valuation for offspring quality (in the context of the quantity-quality
survival strategies) gained an evolutionary advantage and their
representation in the population gradually increased, reinforcing the
substitution towards child quality, setting the stage for a more rapid
decline in fertility along with a significant increase in investment in
human capital. (Galor and Moav (QJE 2002).
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tal Challenges

Unified Growth Theory

Major Puzzles

Context: The Malthusian Epoch

@ What accounts for the epoch of stagnation that characterized
most of human history?
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Major Puzzles

Context: The Malthusian Epoch

@ What accounts for the epoch of stagnation that characterized
most of human history?

@ Why had episodes of technological progress in the pre-industrialization
era failed to generate sustained economic growth?
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Major Puzzles

Context: The Malthusian Epoch

@ What accounts for the epoch of stagnation that characterized
most of human history?

@ Why had episodes of technological progress in the pre-industrialization
era failed to generate sustained economic growth?

@ Why has population growth counterbalanced the expansion of

resources per capita that could have been generated by tech-
nological progress?

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Context: The Transition from Stagnation to Growth
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..Major Puzzles

Context: The Transition from Stagnation to Growth

@ What is the origin of the sudden spurt in growth rates of output
per capita and population?
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..Major Puzzles

Context: The Transition from Stagnation to Growth

@ What is the origin of the sudden spurt in growth rates of output
per capita and population?

@ What triggered the demographic transition?
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Unified Growth Theory

..Major Puzzles

Context: The Transition from Stagnation to Growth

@ What is the origin of the sudden spurt in growth rates of output
per capita and population?

@ What triggered the demographic transition?

@ Is a demographic transition critical for the transition to a state
of sustained economic growth?
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...Major Puzzles

Context: The Transition from Stagnation to Growth

@ What is the origin of the sudden spurt in growth rates of output
per capita and population?

@ What triggered the demographic transition?

@ Is a demographic transition critical for the transition to a state
of sustained economic growth?

@ What accounts for the transition from stagnation to growth of
the currently DCs and what are the implications of these factors
for the hurdles faced by LDCs in their attempt to transit into
a sustained growth regime?
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..Major Puzzles

Context: Comparative Development

@ What accounts for the sudden take-off from stagnation to growth
in some countries and the persistent stagnation in others?
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..Major Puzzles

Context: Comparative Development

@ What accounts for the sudden take-off from stagnation to growth
in some countries and the persistent stagnation in others?

@ What governs the differential timing of the demographic tran-

sition across the globe?
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..Major Puzzles

Context: Comparative Development

@ What accounts for the sudden take-off from stagnation to growth
in some countries and the persistent stagnation in others?

@ What governs the differential timing of the demographic tran-

sition across the globe?

@ What accounts for the great divergence in per capita income
across countries in the past two centuries?

Oded Galor From Stagnation to Growth: Unified Growth Theory



Major Puzzles
The Fundamental Challenges
. Contributior
Unified Growth Theory Virtues of Unif h Theory

Char Transitions

..Major Puzzles

Context: Comparative Development

@ What accounts for the sudden take-off from stagnation to growth
in some countries and the persistent stagnation in others?

@ What governs the differential timing of the demographic tran-
sition across the globe?

@ What accounts for the great divergence in per capita income
across countries in the past two centuries?

@ Has the transition to a state of sustained economic growth in
advanced economies adversely affected the process of develop-
ment in less-developed economies?

Oded Galor From Stagnation to Growth: Unified Growth Theory
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The Fundamental Challenges

Development of a unified growth theory that accounts for:
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Unified Growth Theory

The Fundamental Challenges

Development of a unified growth theory that accounts for:

@ An epoch of Malthusian stagnation
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Unified Growth Theory

The Fundamental Challenges

Development of a unified growth theory that accounts for:

@ An epoch of Malthusian stagnation

o Take-off to a Post-Malthusian Regime
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The Fundamental Challenges

Development of a unified growth theory that accounts for:

@ An epoch of Malthusian stagnation
o Take-off to a Post-Malthusian Regime

@ Emergence of human capital formation

Oded Galor From Stagnation to Growth: Unified Growth Theory



The Fundamental Challenges
Unified Growth Theory Contributions _ e —
n Transitions

The Fundamental Challenges

Development of a unified growth theory that accounts for:

@ An epoch of Malthusian stagnation
o Take-off to a Post-Malthusian Regime
@ Emergence of human capital formation

@ Demographic transition
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The Fundamental Challenges

Development of a unified growth theory that accounts for:

@ An epoch of Malthusian stagnation

o Take-off to a Post-Malthusian Regime
@ Emergence of human capital formation
@ Demographic transition

@ A shift to sustained economic growth

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Two dimensions of “unification”:
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..The Fundamental Challenges

Two dimensions of “unification”:

@ Unifying the entire process of development
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..The Fundamental Challenges

Two dimensions of “unification”

@ Unifying the entire process of development

@ Unifying the micro structure of the economy
(i.e., the structure of preferences and technologies remain un-
changed, but endogenous changes in the economic environment
triggers different choices in different stages of development)
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..The Fundamental Challenges

A dynamical system that permits an escape from a stable
Malthusian Steady-State:
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..The Fundamental Challenges

A dynamical system that permits an escape from a stable
Malthusian Steady-State:

@ A major shock in an environment characterized by multiple lo-
cally stable equilibria
(inconsistent with evidence of a gradual transition (Crafts))
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Unified Growth Theory

...The Fundamental Challenges

A dynamical system that permits an escape from a stable
Malthusian Steady-State:

@ A major shock in an environment characterized by multiple lo-
cally stable equilibria
(inconsistent with evidence of a gradual transition (Crafts))

@ A gradual escape from an absorbing (stable) equilibrium
(contradiction to the essence of a stable equilibrium)

Oded Galor From Stagnation to Growth: Unified Growth Theory
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..The Fundamental Challenges

Methodological innovation:
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..The Fundamental Challenges

Methodological innovation:

@ Phase transition via the evolution of latent state variables that
ultimately affects the qualitative properties of the dynamical
system
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Unified Growth Theory

...The Fundamental Challenges

Methodological innovation:

@ Phase transition via the evolution of latent state variables that
ultimately affects the qualitative properties of the dynamical
system

@ Although output per capita remains unchanged, the evolution of la-
tent state variables (technology and population) ultimately changes
the dynamical system qualitatively, the Malthusian equilibrium van-
ishes endogenously, leaving the arena to the gravitational forces of
the emerging Sustained Growth Regime
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Contributions

@ Underlying Philosophy:
"Towards a Unified Theory of Economic Growth: Oded Galor on the
Transition from Stagnation to Growth," An interview by Brian
Snowdon (World Economics, 2008)
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Contributions

@ Underlying Philosophy:
"Towards a Unified Theory of Economic Growth: Oded Galor on the
Transition from Stagnation to Growth," An interview by Brian
Snowdon (World Economics, 2008)

o Foundations:
Galor (HB of Ec. Growth, 2005), Galor and Weil (AER 1999, AER
2000)
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Contributions

@ Underlying Philosophy:
"Towards a Unified Theory of Economic Growth: Oded Galor on the
Transition from Stagnation to Growth," An interview by Brian
Snowdon (World Economics, 2008)

o Foundations:
Galor (HB of Ec. Growth, 2005), Galor and Weil (AER 1999, AER

2000)

@ Other Contributions:
Hansen and Prescott (AER 2002), Doepke (JEG 2004), O'Rourke et
al. (2008)
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Contributions

@ Underlying Philosophy:
"Towards a Unified Theory of Economic Growth: Oded Galor on the
Transition from Stagnation to Growth," An interview by Brian
Snowdon (World Economics, 2008)

o Foundations:
Galor (HB of Ec. Growth, 2005), Galor and Weil (AER 1999, AER
2000)

@ Other Contributions:
Hansen and Prescott (AER 2002), Doepke (JEG 2004), O'Rourke et
al. (2008)

@ Human Evolution and Economic Development:
Galor and Moav (QJE 2002, 2007), Ashraf and Galor (2008)
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...Main Contributions

@ UGT and Comparative Development:
Galor (2010), Galor and Mountford (AER 2006, RES 2008), Galor,
Moav and Vollrath (RES 2009), Voigtlinder and Voth (JEG 2006),

Ashraf and Galor (2007)
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...Main Contributions

@ UGT and Comparative Development:
Galor (2010), Galor and Mountford (AER 2006, RES 2008), Galor,
Moav and Vollrath (RES 2009), Voigtlinder and Voth (JEG 2006),
Ashraf and Galor (2007)

o Calibrations:
Jones (2001), Doepke (JEG 2004), Fernandez-Villaverde (2005)

Oded Galor From Stagnation to Growth: Unified Growth Theory



ges
Unified Growth Theory Growth Theory
n Transitions

...Main Contributions

@ UGT and Comparative Development:
Galor (2010), Galor and Mountford (AER 2006, RES 2008), Galor,
Moav and Vollrath (RES 2009), Voigtlinder and Voth (JEG 2006),
Ashraf and Galor (2007)

o Calibrations:
Jones (2001), Doepke (JEG 2004), Fernandez-Villaverde (2005)

@ Origins of Industrialization
Lucas (2002), Stokey (2002), Broadberry (2007), Crafts and Mills
(2007), Mokyr and Voth (2007)
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Virtues of Unified Growth Theory
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Unified Growth Theory

Virtues of Unified Growth Theory

@ Sheds light on historical and contemporary patterns of devel-
opment
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Unified Growth Theory

Virtues of Unified Growth Theory

@ Sheds light on historical and contemporary patterns of devel-
opment

@ ldentifies the forces the permitted the currently developed econ-
omy to transit from an epoch of Malthusian stagnation to sus-
tained economic growth
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Unified Growth Theory

Virtues of Unified Growth Theory

@ Sheds light on historical and contemporary patterns of devel-
opment

@ ldentifies the forces the permitted the currently developed econ-
omy to transit from an epoch of Malthusian stagnation to sus-
tained economic growth

@ Uncovers the hurdles faced by LDCs in their transitions from
stagnation to growth
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Unified Growth Theory

Virtues of Unified Growth Theory

@ Sheds light on historical and contemporary patterns of devel-
opment

@ ldentifies the forces the permitted the currently developed econ-
omy to transit from an epoch of Malthusian stagnation to sus-
tained economic growth

@ Uncovers the hurdles faced by LDCs in their transitions from
stagnation to growth

@ Derives policies that may expedite the transition of LDCs to
sustained economic growth
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..Virtues of Unified Growth Theory

@ Demonstrates the critical role played by the demographic tran-
sition and the emergence of the demand for human capital in

the shift to modern growth
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...Virtues of Unified Growth Theory

@ Demonstrates the critical role played by the demographic tran-
sition and the emergence of the demand for human capital in
the shift to modern growth

@ ldentifies the micro-foundations - the central driving forces - for
the main aspects of the growth process
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Unified Growth Theory

...Virtues of Unified Growth Theory

@ Demonstrates the critical role played by the demographic tran-
sition and the emergence of the demand for human capital in
the shift to modern growth

@ ldentifies the micro-foundations - the central driving forces - for
the main aspects of the growth process

@ provides a meta-theory that encompasses existing hypothesis
about the role of geography, institutions, and the composition
of human traits, in comparative development
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Suggestive Evidence: Characteristics of the Main Transitions

@ Transition from Malthusian to Post-Malthusian Regime:

o Faster rates of technological progress
o Faster rate of population growth

Oded Galor From Stagnation to Growth: Unified Growth Theory




ntal Challenges

Unified Growth Theory = Uniiiiad) Gramsdh Ticsry

Characteristics of the Main Transitions

Suggestive Evidence: Characteristics of the Main Transitions

@ Transition from Malthusian to Post-Malthusian Regime:

o Faster rates of technological progress
o Faster rate of population growth

@ Transition from the Post-Malthusian to Modern Growth Regime:

o Faster rate of technological progress
o Faster rate of human capital accumulation
e Decline in population growth

Oded Galor From Stagnation to Growth: Unified Growth Theory
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Unified Growth Theory

Suggestive Evidence
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Unified Growth Theory

Suggestive Evidence

@ A solution to these fundamental puzzles may be hidden there-
fore in the understanding of how:
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Unified Growth Theory

Suggestive Evidence

@ A solution to these fundamental puzzles may be hidden there-
fore in the understanding of how:

e changes in the technological environment affects the population
size and its quality.
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Characteristics of the Main Transitions

Suggestive Evidence

@ A solution to these fundamental puzzles may be hidden there-
fore in the understanding of how:

e changes in the technological environment affects the population
size and its quality.

e the size and the quality of the population affect the rate of
technological progress

Oded Galor From Stagnation to Growth: Unified Growth Theory
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The Galor-Weil Theory

Main Elements

@ The Malthusian Structure
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The Main Elements

The Galor-Weil Theory

Main Elements

@ The Malthusian Structure

@ Sources of Technological Progress
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The

The Galor-Weil Theory

Main Elements

@ The Malthusian Structure
@ Sources of Technological Progress

@ Origins of Human Capital Formation
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The

The Galor-Weil Theory

Main Elements

@ The Malthusian Structure
@ Sources of Technological Progress
@ Origins of Human Capital Formation

@ Triggers of the Demographic Transition
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The Galor-Weil Theory Implication

Complementary Theories

The Malthusian Structure
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The Main Elements

The Galor-Weil Theory

Complementary Theories

The Malthusian Structure

@ A subsistence consumption constraint
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The Galor-Weil Theory

Complementary Theories

The Malthusian Structure

@ A subsistence consumption constraint

@ Positive effect of income on population

o reflecting household’s optimization
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The

The Galor-Weil Theory

The Malthusian Structure

@ A subsistence consumption constraint

@ Positive effect of income on population

o reflecting household’s optimization
@ Output per capita is stationary

o reflecting diminishing returns to labor in agriculture and a pos-
itive effect of income on population
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The Galor-Weil Theory

Sources of Technological Progress
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The Main Elements

The Galor-Weil Theory

Complementary Theories

Sources of Technological Progress

Early stage of development
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The Galor-Weil Theory

Complementary Theories

Sources of Technological Progress

Early stage of development

@ Population size positively affects technological progress via:
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The Galor-Weil Theory

Complementary Theories

Sources of Technological Progress

Early stage of development

@ Population size positively affects technological progress via:

e Supply of innovations
e Demand for innovations
o Diffusion of knowledge

Division of labor

Extent of trade
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The Galor-Weil Theory

...Sources of Technological Progress
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The Galor-Weil Theory

Complementary Theories

...Sources of Technological Progress

Later Stages of Development
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The Galor-Weil Theory

...Sources of Technological Progress

Later Stages of Development
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Later Stages of Development

@ Human capital positively affects technological progress

e Educated individuals have a comparative advantage in
adopting and advancing new technologies
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The Galor-Weil Theory

..Sources of Technological Progress

Later Stages of Development

@ Human capital positively affects technological progress

e Educated individuals have a comparative advantage in
adopting and advancing new technologies

e Population scale is still beneficial, as long as it does not come
on the account of population quality
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Complementary Theories

Origins of Human Capital Formation

@ The increase in the rate of technological progress increases the
demand for human capital
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The Galor-Weil Theory

Origins of Human Capital Formation

@ The increase in the rate of technological progress increases the
demand for human capital

e Human capital permits individuals to better cope with the changes
in the technological environment

o Shcultz (1970), Nelson and Phelps (1966), Foster and
Rosenzweig (1996)
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The Galor-Weil Theory

Complementary Theories

Origins of Human Capital Formation

@ The increase in the rate of technological progress increases the
demand for human capital

e Human capital permits individuals to better cope with the changes
in the technological environment

o Shcultz (1970), Nelson and Phelps (1966), Foster and
Rosenzweig (1996)

e The introduction of new technologies is skill-biased in the short-
run, although the nature of the technology is skill-biased or skill-
saving in the long run
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Triggers of the Demographic Transition

@ Therise in the demand for human capital in the second phase of

Industrialization induces parents to substitute quality for quan-
tity of children
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Complementary Theories

Triggers of the Demographic Transition

@ Therise in the demand for human capital in the second phase of

Industrialization induces parents to substitute quality for quan-
tity of children

@ The rise in income along with the rise in the potential return

to human capital generates:

@ An income effect - more income to spend on children
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Triggers of the Demographic Transition

@ Therise in the demand for human capital in the second phase of

Industrialization induces parents to substitute quality for quan-
tity of children

@ The rise in income along with the rise in the potential return
to human capital generates:

@ An income effect - more income to spend on children

o Substitution effects -

@ the opportunity cost of raising children increases
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The Galor-Weil Theory

Complementary Theories

Triggers of the Demographic Transition

@ Therise in the demand for human capital in the second phase of

Industrialization induces parents to substitute quality for quan-
tity of children

@ The rise in income along with the rise in the potential return
to human capital generates:

@ An income effect - more income to spend on children
e Substitution effects -

@ the opportunity cost of raising children increases

@ the potential return to investment in children’'s human capital
increases
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.. Triggers of the Demographic Transition

Early part of the second phase of industrialization:

@ The income effect dominates and population growth and human
capital formation increases:
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.. Triggers of the Demographic Transition

Early part of the second phase of industrialization:

@ The income effect dominates and population growth and human
capital formation increases:

e The subsistence consumption constraint (that adversely affect
resources devoted to children) has a larger effect at low levels
of income
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The Galor-Weil Theory

.. Triggers of the Demographic Transition

Early part of the second phase of industrialization:

@ The income effect dominates and population growth and human
capital formation increases:

e The subsistence consumption constraint (that adversely affect
resources devoted to children) has a larger effect at low levels
of income

e The demand for human capital is moderate
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... Triggers of the Demographic Transition

Later part of the second phase of industrialization:
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.. Triggers of the Demographic Transition

Later part of the second phase of industrialization:

@ The substitution effect dominates, population growth declines
and human capital formation increases further
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The Galor-Weil Theory

.. Triggers of the Demographic Transition

Later part of the second phase of industrialization:

@ The substitution effect dominates, population growth declines
and human capital formation increases further

o The subsistence consumption constraint (that adversely affect
resources devoted to children) has a lower effect at high levels
of income
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The Galor-Weil Theory

.. Triggers of the Demographic Transition

Later part of the second phase of industrialization:

@ The substitution effect dominates, population growth declines
and human capital formation increases further

o The subsistence consumption constraint (that adversely affect
resources devoted to children) has a lower effect at high levels
of income

e The demand for human capital is more significant

Oded Galor From Stagnation to Growth: Unified Growth Theory
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@ The economy is a Malthusian steady-state equilibrium
@ Technological progresses is slow

@ The return to human capital is low == parents have no incentive
to substitute child quality for quantity
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@ The economy is a Malthusian steady-state equilibrium
@ Technological progresses is slow

@ The return to human capital is low == parents have no incentive
to substitute child quality for quantity

@ The temporary increase in income increases population proportionally
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The Malthusian Regime

@ The economy is a Malthusian steady-state equilibrium
@ Technological progresses is slow

@ The return to human capital is low == parents have no incentive
to substitute child quality for quantity

@ The temporary increase in income increases population proportionally

@ Output per capita fluctuates initially around a stationary level, and
then around an increasing, but minor trend.
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The Galor-Weil Theory

Complementary Theories

The Malthusian Regime

@ The economy is a Malthusian steady-state equilibrium
@ Technological progresses is slow

@ The return to human capital is low == parents have no incentive
to substitute child quality for quantity

@ The temporary increase in income increases population proportionally

@ Output per capita fluctuates initially around a stationary level, and
then around an increasing, but minor trend.

@ The inherent Malthusian interaction between population and tech-
nology gradually increases both population size and the rate of tech-
nological progress
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The Post-Malthusian Regime

@ The pace of technological progress increases due to the Malthu-
sian interaction between population
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The Post-Malthusian Regime

@ The pace of technological progress increases due to the Malthu-
sian interaction between population

@ Income per capita and population grow at an increasingly faster
pace
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The Galor-Weil Theory

The Post-Malthusian Regime

@ The pace of technological progress increases due to the Malthu-
sian interaction between population

@ Income per capita and population grow at an increasingly faster
pace

@ The demand for human capital gradually increases towards the
end of the period
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...The Post-Malthusian Regime

@ Technological progress and the rise in the demand for human
capital has two effects on population growth:

Oded Galor From Stagnation to Growth: Unified Growth Theory



The Main Elements
The

The Galor-Weil Theory

.. The Post-Malthusian Regime

@ Technological progress and the rise in the demand for human
capital has two effects on population growth:

e Income Effect: More resources for raising children
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.. The Post-Malthusian Regime

@ Technological progress and the rise in the demand for human
capital has two effects on population growth:

e Income Effect: More resources for raising children
o Substitution Effect: Reallocation towards child quality
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...The Post-Malthusian Regime

@ Technological progress and the rise in the demand for human
capital has two effects on population growth:

e Income Effect: More resources for raising children
o Substitution Effect: Reallocation towards child quality

@ The income effect dominates and both population quantity and
quality increases
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The Galor-Weil Theory

Complementary Theories

...The Post-Malthusian Regime

@ Technological progress and the rise in the demand for human
capital has two effects on population growth:

e Income Effect: More resources for raising children
o Substitution Effect: Reallocation towards child quality

@ The income effect dominates and both population quantity and
quality increases

@ Output per capita increases along with an increase in the rate
of population growth
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The Galor-Weil Theory

Demographic Transition and Sustained Growth

@ Technological progress intensifies further due to the gradual
increase in the level of human capital
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Demographic Transition and Sustained Growth

@ Technological progress intensifies further due to the gradual
increase in the level of human capital

@ The demand for human capital further increases
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Demographic Transition and Sustained Growth

@ Technological progress intensifies further due to the gradual
increase in the level of human capital

@ The demand for human capital further increases

@ Parents are induced to further substitute child quality for quan-
tity
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@ Technological progress intensifies further due to the gradual
increase in the level of human capital

@ The demand for human capital further increases

@ Parents are induced to further substitute child quality for quan-
tity

@ The substitution effect dominates and fertility rates decline per-
manently, permitting the gain in productivity to be permanently
transformed into gains in output per capita
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Complementary Theories

Demographic Transition and Sustained Growth

@ Technological progress intensifies further due to the gradual
increase in the level of human capital

@ The demand for human capital further increases

@ Parents are induced to further substitute child quality for quan-
tity

@ The substitution effect dominates and fertility rates decline per-
manently, permitting the gain in productivity to be permanently
transformed into gains in output per capita

@ The economy converges to a steady-state where output per
capita may grow at a positive rate and population growth is
moderate
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@ Overlapping-generations economy
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The Galor-Weil Theory

The Basic Structure of the Model

@ Overlapping-generations economy

o t=0,1,23..
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Complementary Theories

The Basic Structure of the Model

@ Overlapping-generations economy
e t=0,1,23..

@ One homogeneous good
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The Galor-Weil Theory

The Basic Structure of the Model

Overlapping-generations economy

t=0,1,2,3..

One homogeneous good

@ 2 factors of production:
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The Galor-Weil Theory

The Basic Structure of the Model

Overlapping-generations economy

t=0,1,2,3..

One homogeneous good
@ 2 factors of production:

o Labor (measured in efficiency units)
e Land
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The Galor-Weil Theory

Production

@ The output produced in period t
Y: = HY(AX) @

e H; = efficiency units of labor
land

]
<
|
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The Galor-Weil Theory

Production

@ The output produced in period t
Y: = HY(AX) @

e H; = efficiency units of labor
o X land

@ Output per worker produced at time t

ye = hox ™ = y(hy, x)

o hy = H;/L; efficiency units per-worker
o x; = (A X)/L; effective resources per worker
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Factor Supply

@ Land is fixed over time
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The Galor-Weil Theory Implication

Complementary Theories

Factor Supply

o Land is fixed over time
e Efficiency units of labor evolves endogenously

o determined by households’ decisions about the number and
level of human capital of their children
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Individuals

@ Live for 2 period

@ Childhood: (1st Period):

o Consume a fraction of their parental unit-time endowment.
The required time increases with children’s quality
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Complementary Theories

Individuals

@ Live for 2 period

@ Childhood: (1st Period):

o Consume a fraction of their parental unit-time endowment.
The required time increases with children’s quality

e Parenthood (2nd Period):

o Allocate time between childrearing and work

Choose the optimal mixture of quantity and quality of children
Supply their remaining efficiency units of labor

Earn the competitive market wage

Consume
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Preferences

The utility function of individual t

ut = (Ct)(l_v)(”thtﬂ)v
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The Galor-Weil Theory

Preferences

The utility function of individual t

ut = (Ct)(l_v)(”thtﬂ)v

@ n; = number of children of individual t

@ hi11 = level of human capital of each child
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Budget Constraint

Second period budget constraint:

wWehene (T + ery1) + ¢ < wehy
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The Galor-Weil Theory

Budget Constraint

Second period budget constraint:

wWehene (T + ery1) + ¢ < wehy

@ 7 = time required to raise a child, regardless of quality

® 7+ e;41 = time needed to raise a child with education e;11
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Human Capital Formation

Human capital of children of generation t

hiv1 = h(et+1,8e+1)
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The Galor-Weil Theory

Human Capital Formation

Human capital of children of generation t

hiv1 = h(et+1,8e+1)

@ gri1 = (A1 — Ar)/Ar  rate of tech progress

@ e;11 = education
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The Galor-Weil Theory Implicatio

Complementary Theories

Human Capital Formation

Human capital of children of generation t

hei1 = h(ety1, 8e41)
@ gri1 = (A1 — Ar)/Ar  rate of tech progress
@ e;11 = education
® heg(€r11,8¢41) >0

° he(et+1’gt+1) >0, hee(et+17gt+1) <0,
hg(et+1’gt+l) < 05 hgg(et+1,gt+1) > 0
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Optimization

{n;, et+1} = argmax{w h[l — n (7 + et+1)]}1_’y{(nth(et+17gt—i—l)}’y
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Optimization

{n;, et+1} = argmax{w h[l — n (7 + et+1)]}1_’y{(nth(et+17gt—i—l)}’y

Subject to:

Wtht[]- — nt(T + et+1)] > ¢
(n¢,er41) >0
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The Galor-Weil Theory

Optimal Fertility

m = n’(ge+1) if zi=wih > 2
ny =
% = n’(gty1, z(er,8e, %)) if zt = wihy < Z
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Optimization: Income Expansion Path

Time Devoted to

Raising Children

Subsistence
Consumption

Income Expansion
Path

Consumption

o
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Optimal Investment in Child Quality

=0 if  g+1 <&
ery1 = e(get1)
>0  if g41>8
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...0Optimal Investment in Child Quality

€1

et+1 = €( gt+] )

gl+]
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The Galor-Weil Theory

Technological Progress

Technological progress over time

A1 — Ar

8t+1 = T = g(eh Lt)
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The Galor-Weil Theory Implication

Complementary Theories

Technological Progress

Technological progress over time

A1 — Ar

8t+1 = T = g(eh Lt)

o g(0,L:) >0
e gi(er,Ls) >0 and gji(e, L) <0, i=¢,L
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Population

Lt+1 = n¢L:
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Theories

Population Dynamics

Lt+1 = n¢L:

nb(gH_l)Lt if Z Z Z
Lt+1:
n?(gey1,z(er.ge, xe))Le if z <2

Oded Galor From Stagnation to Growth: Unified Growth Theory




The in Elements
The Model

The Galor-Weil Theory

mics of the Level of Resources per Worker

Oded Galor

Stagnation to Growth: Unified Growth Theory




The Main Elements
The Model

The Galor-Weil Theory

Dynamics of the Level of Resources per Worker

A1 X _ (1+gt41)AcX _ 1 +gt+1X

Xt4+1 =
* Lt+1 nely ne

t
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Complementary Theories

Dynamics of the Level of Resources per Worker

App1 X _ (1+gt41)AcX _ 1 +gt+1X
Lt+1 nely ne

Xt4+1 = t

Y
N

[1+g(et,Lt)][Tq;rTee(g(et:Lt))] X; = ¢b(et; L)xe 2
Xt+1 =

[1+g(1€i7[L5t/)]z[{eiZEi(ji7Lt))] xe = &7 (er, 8, xe, Le)xe  ze < 2,
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Complementary Theories

The Dynamical System
s

The Dynamical System

A sequence {x;, e:, g¢, L+ }224 such that:
8 t=0

Xt4+1 = ¢(ei’a 8ty Xt, Lt)Xf
err1 = e(g(er, Lt))

8t+1 = g(et, Lt)

\ Lt+1 = n(et,gt,xt, Lt)Lt
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plementary Theories

The Conditional Evolution of Technology and Education

A sequence {g:, e; L}72, such that:

gtv1 = gler L)

erv1 = e(gri1)

Oded Galor From Stagnation to Growth: Unified Growth Theory



The Dynamical System
i ons

The Galor-Weil Theory

Complementary Theories

The Evolution of Education and Technology

8 €41 =e(gt+1)

8 =8 L)

e

€;
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Complementary Theories

The Evolution of Education and Technology

8
! €yl = e(gt+l)

8 =8l L)

g(r)
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Complementary Theories

The Evolution of Education and Technology

8
! €141 =e(gt+l)

8 = 8(es L)

g(r)
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ntary Theories

gt el+1=e(gl+1)

h gr+l =g(e,;L4)
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The Galor-Weil Theory

ntary Theories

g’ et+1 =e(gr+l)
.75
g" 8 =8(e:L)
u
8
h
e &
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p\»meﬂT ary Theories

The Evolution of Education and Resources Per Worker: Small Population

EE

Xeel = Xt

|

x'(L)

&(L) €;

Oded Galor From Stagnation to Growth: Unified Growth Theory



The Galor-Weil Theory

p\»meﬂT ary Theories

The Evolution of Education and Resources Per Worker: Intermediate Population

X+l = Xt

|

(L)

Conditional Malthusian

B 1 I AV

e"(L) &Ly " e

Oded Galor From Stagnation to Growth: Unified Growth Theory




The Galor-Weil Theory

p\»meﬂT ary Theories

The Evolution of Education and Resources Per Worker: Large Population

AN _r

é(L) (L) e

Oded Galor From Stagnation to Growth: Unified Growth Theory




in Elements

amical
Calibrations

The Galor-Weil Theory Implications

Complementary Theories

Calibrations of Galor-Weil - (Lagerlof RED 2006)

Table 1
Param eter values, baseline case
Interpretation “alue
Param eters
o Labor share 0.6
T Fixed time cost of children 0.15
o Educational part of 0.879
a* Scale effect parameter 11.42
v Weight on fertility in utility function 0.225
8 Scale effect parameter 1
X Land 1
& Subsistence consumption 1
m Adult mortality 1
Endogenous variables
e* Education, modern growth 0.075
z* Techn. growth, modern growth 2.362
n* Fertility, modern growth 1
) Threshold population 7.278
Initial conditions
ro Initial fertility 1
Lo Initial population 0.364
Ao Initial technology 0.870
e Initial education 0
20 Initial techn. growth 0.048
Zo Initial per-worlcer income 1.176
Oded Galor Stagnation to Growt! ified Growth Theory
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Implications

@ The transition from stagnation to growth is an inevitable by-
product of the process of development

@ The inherent Malthusian interaction between technology and
population, accelerated the pace of technological progress, and
eventually brought an industrial demand for human capital

@ Human capital formation, triggered a demographic transition,
enabling economies to convert a larger share of the fruits of
factor accumulation and technological progress into growth of
income per capita

@ Variations in the timing of the take-off from stagnation to
growth contributed significantly to the Great Divergence
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Implications for the Emergence of Convergence Clubs

o Differences in the timing of the take-off from stagnation to
growth across countries contributed to the emergence of con-
vergence clubs

@ Although the long-run equilibrium may not differ across economies,
differential timing of takeoffs from stagnation to growth seg-
mented economies into three fundamental regimes the differ in
their growth structure:

o Slow growing economies in the vicinity of a Malthusian regime
o Fast growing countries in a sustained growth regime

e Economies in the transition from one regime to another
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...Implications for the Emergence of Convergence Clubs

@ Convergence clubs may be temporary and endogenous forces
would permit economies to shift from the Malthusian Regime
into the sustained growth regime

@ In contrast to existing research that links memberships in each
club and the thresholds that permit economies to switch across
these regimes to critical levels of income or human capital, UGT
suggests that they are in fact associated primarily with criti-
cal changes in the rates of technological progress, population
growth and human capital formation
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Complementary Theoreis

Reinforcing mechanisms for the rise in human capital formation

@ The rise in life expectancy (Galor Moav, AER 1999)

@ The decline in the profitability of child Labor (Hazan Berdugo,
EJ 2002)

@ Selection of preferences towards child quality (Galor-Moav,
QJE 2002)

@ Female-biased technical change (Galor-Weil, AER 1996).
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Complementary Theories

Reinforcing mechanisms for the sources of technological progress
and its acceleration

@ Transition from slow growing agricultural technology to rapidly
evolving industrial technology (Hansen-Prescott, AER 2002)

@ Darwinian selection of educated, entrepreneurial, individuals
triggers technological progress (Galor-Moav, QJE 2002)
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UGT and Comparative Development

Implications for the Comparative Development

Variations in the economic performance across countries (e.g., earlier
industrialization in England than in China) reflect:

@ Variations in initial conditions and historical accidents —
variations in:

o Cultural and genetic diversity:

e Institutional, demographic, and cultural factors
e Trade patterns, colonial status, and public policy
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Initial Conditions and Technological Progress

Variations in technological advancement (given the composition of
the population) reflects variations in:

o Cultural and genetic diversity (wider spectrum of traits is likely to
contain those more complementary to the adoption or implementation of
new technologies)

e Institution (IPR), Cultural factors (entrepreneurship and science)

e Trade and colonial status (technological diffusion)

ger1 = gler, L; Q)

Q= {IPR, genetic diversity, culture, trade, colonial history,...}

Oded Galor From Stagnation to Growth: Unified Growth Theory



Comparative D >pment: Deep Rooted Factors

UGT and Comparative Development

Earlier Take-Off due to factors affecting technological progress

8¢
¢ =eg,;V)
81 =8¢, L;Q)
)
g(L:Q)

€

Oded Galor From Stagnation to Growth: Unified Growth Theory




Comparat pme Rooted Factors

UGT and Comparative Development

Earlier Take-Off due to factors affecting technological progress

e, =e(g,.;¥)
gl‘
8 = 8(e, L)
aw)
2(Q)

Oded Galor From Stagnation to Growth: Unified Growth Theory



Comparative Development: Deep Rooted Factors

UGT and Comparative Development

Initial Conditions and Human Capital Formation

Once the demand for human capital emerged variations in human
capital formation was determined by variations in:

@ Inequality and Credit market imperfections
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@ Inequality and Credit market imperfections

@ Concentration of land ownership = The prevalence of public
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Once the demand for human capital emerged variations in human
capital formation was determined by variations in:

@ Inequality and Credit market imperfections

@ Concentration of land ownership = The prevalence of public
education

@ Trade (Asymmetric effects on the return to human capital in a skilled
and unskilled-abundant economies)
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Initial Conditions and Human Capital Formation

Once the demand for human capital emerged variations in human
capital formation was determined by variations in:

@ Inequality and Credit market imperfections

@ Concentration of land ownership = The prevalence of public
education

@ Trade (Asymmetric effects on the return to human capital in a skilled
and unskilled-abundant economies)

ert1 = e(ger1: V)
U = {inequality, credit markets, public schooling, social structure,

trade..}
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@ The Out of Africa Hypothesis and Comparative Development

e Migratory distance from the geographical origins of Homo sapi-
ens affects contemporary variations in economic development
via Genetic Diversity
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Deep Rooted Factors in Comparative Development

@ The Out of Africa Hypothesis and Comparative Development

e Migratory distance from the geographical origins of Homo sapi-
ens affects contemporary variations in economic development

via Genetic Diversity

@ The Neolithic Revolution (NR)
e The time elapsed since the NR affects contemporary variations
in life expectancy and income per capita
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Concluding Remarks

Unified growth theory provides a meta-theory that naturally
encompasses existing hypothesis about the role of geography,
institutions, and the composition of human traits, in comparative
development and permits that examination of variations the
economic performance across countries and regions based on
variations initial geographic factors and their manifestation in
variations in culture, genetic diversity, scientific structure, and
educational, institutional, geographical factors on the pace of the
transition from stagnation to growth.
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