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Growth over the Very Long Run

e Sustained increases in standards of
living are a recent phenomenon.

e Sustained economic growth emerges in
different places at different times.

- Thus, per capita GDP differs remarkably
around the world.
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- Ay
e The Great Divergence

- Divergence: A tendency for per capita income (or
output) to grow faster in higher-income countries
than in lower-income countries so that the
income gap widens across countries over time

— The recent era of increased difference in
standards of living across countries.

e Before 1700

— Per capita GDP in nations differed only by a
factor of two or three. 2z-~342

e Today

— Per capita GDP differs by[a factor of 50 for
several countries. Eof
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Modern Growth around the World

o After World War II, growth in Germany
and Japan accelerated.
e Convergence yyy

— Poorer countries will grow faster to “catch
up to the level of income in richer countries.

e Brazil had accelerated growth until 1980
and then stagnated. 1i3%

e China and India have had the reverse
pattern.
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A Broad Sample of Countries

e Over the period 1960-2007

— Some countries have exhibited a negative
growth rate. %+

— Other countries have sustained nearly 6
percent growth.

— Most countries have sustained about 2 percent
growth. eua\ LY

e Small differences in growth rates result in
large differences in standards of living.

x Jo ruley
double +ime : Zbi = (1.7 years
]—;' = 1T years
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===
Real GDP Growth in China: Target and Actuality
year-on-year in %.

B Target N Actuality

I
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Source: The State Council of China, National Bureau of Statistics of China.

e LILLTT,

* The growth rate in 2021: 8.1%, 114, 367 billion yuan

* The target growth rate for 2022:5.5%

* The actual growth rate for 2022: 3%, 121, 021 billion yuan
e The target growth rate for 2023: 5%

* The actual growth rate for 2023 : 5.2%, 126, 059 billion yuan
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Reasons to Expect Convergence

e Technology transfer 4%

— Enable developing countries to “leapfrog” over
some of the earlier stages of technological
development %3

« Expect convergence if conditions are similar
- Diminishing returns to factor accumulation |

» Divergence occurred for two centuries from the
start of the industrial revolution. However, the
most recent data demonstrate that, on average,
(re-)convergence is now underway. Tfuyéy
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FIGURE 2.6 Relative Country Convergence 1970-1994 and 1994-2017

Per Capita GDP Growth 1970-199%4 for 152 Countries Per Capita GDP Growth 1994-2017 for 152 Countries
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In recent years, the pattern of growth across countries has
changed so strongly. &%+ %
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(d) Country size, initial income, and economic growth,
1991-2004, bubble size proportional to population in 1991
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(e) Country size, initial income, and economic growth,
2004-2017, bubble size proportional to population in 2004
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FIGURE 2.8 Growth Convergence versus Absolute Income Convergence
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3.1 Classic Theories of Economic
Development: Four Approaches

A e Linear stages of growth model [ ExIg{<tZE!
— View development as a series of successive stages Ak Model
Ae Theories and patterns of structural change Z5#3%%

£

— Use modern economic theory & statistical analysis to
portray the internal process of structural change

e International-dependence revolution Efr{&HtEan
2ig

— Emphasize external and internal institutional and political
constraints on economic development

e Neoclassical, free market counterrevolution fv}%;

- Emphasize free markets, open economies, and the

privatization of inefficient public enterprises Colows
Rt

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 15
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3.2 Development as Growth and Linear-
Stages Theories v# i«

e A Classic Statement: Rostow’s Stages of
Growth
— The transition from underdevelopment to
development can be described in terms of a

series of steps or stages through which all
countries must proceed

e Harrod-Domar Growth Model (sometimes
referred to as the AK model)

- New investment to replace worn-out capital

3-16
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The Harrod-Domar Model

e Background
- Marshall plan between 1948-51 &izirir

e The model is appealing to scholars and
politicians because it is very simple

e Two economists developed the theory
independently in 1940s
— Roy Harrod (England)
— Evsey Domar (MIT)

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 17
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HGI’I'M‘ Domar

3-18

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.



[2.CHel et 15

el A L= 0 R R e o DAY e 7AN 10D 0 0 2 G v 222 HE

The Harrod-Domar Model

Net saving is some proportion of national income

S =sY (3.1) $: soving rorte
Net investment is change in capital stock
I = AK (3.2)
S th ital-output ratio is fixed ~ Loomter
uppose the capita OLII{ put ratio is fixe variable
Y- ©
Or, AK = cAY (3.3)
Net national savings must equal net investment
S=1 (3.4)

Now solve out the growth rate of GDP? AY/Y =2

3-19
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The Harrod-Domar Model

v=2K
e As a result, GDP depends on K
S=sY =cAY = AK =1 (3.5)
e From sY = cAY (3.6)
We derive the rate of growth of GDP
AY s
¥ "z (3.7)

e Suppose c=3, if s=6%, what is the growth
rate? What if s=15%7? How to get a growth
rate of 7%? Is it feasible in reality?

" REAY
3-20
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The Harrod-Domar Model

e In the absence of government, the growth
rate of national income will be directly
related to the savings ratio, and inversely

related to the economy’s capital-output

ratio. g,;d_Y: = dJos, oc”

N .
e Furthermore, consider more about ¢

— That is the amount of capital needed for one
unit of increase of GDP c¢: 34w
— C is determined by two things

e Capital intensity (eg. steel vs. apparel)
e Efficiency (idle machines)

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 21
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Capital-output Ratios (c)

Country 1970-79 | 1980-89 | 1990-97
United States 3.4 3.6 28 |
Japan 4.9 4.6 6.5 ~+
South Korea 2.7 2.8 3.7 -+
India 3.7 2.8 2.9 N
Indonesia 2.2 3.2 3.0 /D
Argentina 4.8 9.8 2.0 /N
Brazil 2.2 4.2 3.4 /Y
lvory Coast 2.6 4.3 1.8 /N
Venezuela 5.6 6.7 2.8 N
Kenya 2.3 3.7 4.0 <
22 3-22
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The Harrod-Domar Model
A% dAen o by
e The fixed coefﬁcfent production function

— Capital (K) and labor (L) are always used in a
fixed proportion k.. @Fwik

— Constant return to scale: when K and L are
doubled, Y is doubled

e Example: to produce 100 tons of cement a
year, a country needs $10 million and 100
workers.

- Q1: how many tons can this country produce
when K=$20 m, L=200? <zt

- Q2: how many tons when K=$15m, L=2007? I} o
e What does the production function look like?

3-23
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The Harrod-Domar Model

e What does the production function look
like?

Y=min{10K, L} Leotiff

e Can you draw an isoquant (equal-
production) curve?  “&my

3-24
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The fixed-coefficient production
function

FE T
K
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100 200 L
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Criticisms of the Stages Model

changes over time cppadns
No technological change (constant K/Y ratio)

e Fixed K/L ratio: no substitution between labor or
capital. (Hiring one more worker cannot increase
production without buying one more machine.)

— K and L have to grow at the same rate; otherwise, there
will be unemployment of either resource (fall off the
knife-edge)
e Assume the existence of social and institutional g,z
structures necessary for production and growth

e Assume a country can determine its savings and
iInvestment

e Not suitable for long-term predictions, since c
)\o

3-26
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3.3 Structural-Change Models

e The transformation of an agricultural economy to a
more industrialized one

e Employ the tools of neoclassical price and resource
allocation theory and econometrics s Emsam# . irh

e W. Arthur Lewis’ “two-sector surplus labor” theory

e Hollis B. Chenery and his coauthors’ “patterns of
development” empirical analysis

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 27
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Nobel Laureate of Saint Lucia
Sir William Arthur Lewis :

=

Sir William Arthur Lewis (23 January 1915 — 15 June
1991) was a Saint Lucian economist well known for his
contributions in the field of economic development. In 1979
he won the Nobel Memorial Prize in Economics.

3-28
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The Lewis Two-sector Model

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.

e 1 ) _ _
Apply to surplus-labor developing nations

around 1970s and also nowadays China

Two sectors: agriculture (surplus labor)
and industry

Labor transfers to modern sector

Modern sector grows, which drives
economic growth

Wage rate in urban sector is constant: a
little higher than the subsistence wage in
rural areas ., (W

W
L )ul’bam = (_L-)furml =F 3-29
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Agricultural Sector %.7, -2

e Fixed capital K, and unchanging
technology t,

e Production only varies with labor input L,
— Decreasing return to scale in terms of labor wkakea

— Zero return to labor after certain point
(surplus labor: production does not increase
with extra labor)

— All workers share equally of the production
w,=TP,/L,

3-30
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Total agricultural product

TP, =f(LA’EA’?A)
H W, = 1A
- A LA
é TP, (Ky) _
S W Bl Th
E AL L ’
B~
Pa_w, MELy- 10
LA f— /T/
Surplus labor (
; N sl 4
L, Qra

3-31
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Agricultural sector

1. Draw a production function,
which becomes flat at certain

. TPA
point

2. From production function, we
get the MP curve, or the labor
demand curve; MP curve turns
zero at the same point where TP L,
curve becomes flat |

3. There is no labor supply curve

4. Employment is up to the point |
where MP becomes zero; wage \
is determined by the average W, f
product, where there 1s no labor
market (subsistence economy)

AP,

MP,,

L 4 Surplus labor

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. Agricultural labor 3-32
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Industrial (Modern) Sector

e Fixed capital K,, and technology ¢,

e Production TP, varies with labor input L,
— Decreasing return to scale in terms of labor 7,4
- Decreasing marginal product of labor (labor
demand curve) iy Wik B
o Perfectly elastic labor supply curve
(unlimited supply of labor from rural
areas) f4&wims,

3-33
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Industrial (modern) sector

X

T

WA< Wy 4 wt
pigwti o T Wk
of lowbar

Labor supply

1al labor

Copyright © 2012 Pearson Addiso%—gves#}ays.t{lﬁng ts reserved.

Draw a production
function

From production function,
we get the MP curve, or
the labor demand curve

Labor supply is
horizontal, and wage in
the modern sector is
higher than agricultural
sector

Labor supply and labor
demand determine the
wage level and
employment in industrial
sector: L and W,

3-34
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The Lewis Two-sector Model

e Two sectors together
— Migration
— Industrialization

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 5 3-35
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Industrial (modern) sector Agricultural sector

TP,

W, Labor supply
W .;
Py {otod Woje
MP,,, =g
TEiys |
L L 4 Surplus labor

Copyright © 2012 Pearson Addiso!-]aﬂfels%)s.t}' éa labor Agricultural 1ab0r 3-36
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The Lewis Two-sector Model

e Any profit in the agricultural sector
- No
— All products are shared by labors; and consumed
— S0, no investment

e Further assumptions of the model

— Capitalists in the modern sector make a lot of profits
because of cheap labor (Which part on the graph?)
— They reinvest their money YRy
e Capital will grow from Ky; to Ky, to Kys  Fu) = Euwe— Ku;
e Production function will shift up

e As a result, more rural labors are absorbed in industries,
and the economy will grow

3-37

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.



2.l el bowd SRR AN LE=2] 100 0 S SR BN ol booed 1 DACRY im0 KT €0 i 0 Q) B 112 IEC2HE

- TPy = flLg Ky thg) TP, = f(Ly, Ky, t4)
Figure 3.1 Pu=fle R At

Surplus-Labor
Economy

The Lewis £ I 1P
Model of g gy B
Modern-Sector =, | /. | g &,
Growth in a g | e 5 '
Two-Sector /e (1 Tp1

| i

MPy )

Real wage (

Average (marginal) products

|
0 : /é} Dy (Kypy) = MPp
L L L
! 2 3 La Surplus labor
Quantity of labor (Qy,,) (thousands) Quantity of labor (Q;4) (millions)
(a) Modern (industrial) sector (b) Traditional (agricultural) sector
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The Lewis Two-sector Model

e This self-sustaining growth will not last
forever

e When all surplus labor is absorbed by the
industrial sector, further withdraw of labor from
agriculture will
— reduce agricultural production

— Increase marginal product of labor in the agricultural
sector (more land per capita) to a level above zero

— No cheap labor anymore; to attract more rural labor,
the industrial sector has to increase wage level. This
implies an upward sloping labor supply curve

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3-39
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Criticisms of The Lewis Model

The model assumes surplus labor in rural areas

but full employment in urban areas; this is not
true in reality (China?) wwewpoymest — = Toduro Model

The model assumes a constant wage in urban

sector until all surplus labor is absorbed; not true
in reality either (union, multinational corporations
tend to raise urban salaries substantially) 4. %@

The model assumes that capitalists just duplicate
production when they make money; but they
could also invest in some labor-saving
technologies, which will cause antidevelopment
growth (see next figure)

PR %0 B Y Gt

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 40



2.l el bowd SRR AN LE=2] 100 0 S SR BN ol booed 1 DACRY im0 KT €0 i 0 Q) B 112 IEC2HE

Figure 3.2 The Lewis Model Modified by Laborsaving Capital Accumulation:

Employment Implications
* Ky technology requires much less

D, labour per unit of output than Ky,
technology does.
) lwg
PWJW' m sy T » Even though total output has grown
Totw/! WM7L 3 substantially (i.e., 0D,EL,) is
% D, significantly greater than OD,EL,),
XL total wages (OWyEL;) and
go employment (L) remain unchanged.
=
E E
& Wy | S
A - |
: D; (Kyy)
| D; (Kyr2)
0 L
Quantity of labor

All extra income and output growth is distributed to the few owners of capital, while
income and employment levels for the masses of workers remain largely unchanged.
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The Lewis Two-sector Model

e Conclusions
— We studied the Lewis model

— It describes the process of labor transfer from
agriculture to industry and growth driven by the
expansion of industries

3-42
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3.4 The International-Dependence
Revolution mpdinis

e The neocolonial #EKRF X dependence model
— It is an indirect outgrowth of Marxist thinking
- Legacy of colonialism #fEF
- Unequal power

— Core (the developed) - periphery (4}F
developing)
e The false-paradigm model E{fRSEHI1ER

— Pitfalls of using “expert” foreign advisors who
misapply developed-country models
Y Bl % e e s

the

dll
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3.4 The International-Dependence
Revolution

e The dualistic-development thesis Zx&Eit
- Superior and inferior elements can coexist
— The coexistence is chronic |y /%% wixh

- The degrees of superiority {t# or inferiority $%
tend to increase

— The superiority elements does little or nothing to
pull up the inferior elements

e Criticisms and limitations

— Does little to show how to achieve development
INn a positive sense

— Accumulating counterexamples (e.g. China, India)

3-44
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3.5 The Neoclassical Counterrevolution®t
i ¥ W ¥ dy: Market Fundamentalism
TR
e Challenging the Statist i1+%1%43F Model: Free Markets,
Public Choice, and Market-Friendly Approaches

- Free market approach BEMiAZA#i: markets alone are
efficient

— Public choice approach/A#i%#E8i8: government does
nothing right
- Market-friendly approach E&ZmhizIEi8: admit market failure
¢ Main Arguments
— Denies efficiency of intervention %A+ tvR%y
— Points up state owned enterprise failures ‘Jhiﬁwﬂﬁ’iﬂ r
— Stresses government failures

— Traditional neoclassical growth theory - with diminishing
Rk ## returns, cannot sustain growth by capital accumulation

alone  FAMRTAEASEBK

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.
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Colow — Raw oy = Over lobrr'\“j Generation — Endogewous Growth

5

e The Solow & Growth Model:

— Builds on the production model by
adding a theory of capital
accumulation R 3

— Was developed in the mid-1950s by
Robert Solow of MIT

— Was the basis for the Nobel Prize he
received in 1987

3-46

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.



2.l el bowd SRR AN LE=2] 100 0 S SR BN ol booed 1 DACRY im0 KT €0 i 0 Q) B 112 IEC2HE

S

1\ :
\‘ X : ‘l
/] Jil

l\l!ﬂll 5

“.—.- g a ‘( —
= 1o "*" "8 'i-

L,

“?‘ “ ’A} .' s . "} g‘q .'_:l\

- I A L =
N TN

7o SN !

{ -

Robert Merton Solow is an American economist, particularly known for
his work on the theory of economic growth that culminated in the
exogenous growth model named after him. Wikipedia

Born: August 23, 1924 (age 92 years), Brooklyn, New York City, NY
Education: Harvard University

Doctoral advisor: Wassily Leontief
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e Additions / differences with the
model:

m

— Capital stock is no longer exogenous 4}

m

— Capital stock is now “endogenized N

— The accumulation of capital is a possible
engine of long-run economic growth.

Copyright © 2012 Pears
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The Solow Model: Assumptions

e The neo-classical production function
- K/L and K/Y are not fixed anymore

— They vary, depending on the endowment of the
economy

— Decreasing returns to capital
— Allows substitution between labor and capital

e Example?
Cobb-Douglas production function

3-49
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e Cobb-Douglas production function
Y _ AKO.SLO.S

— Most popular function form for production
— Assume A is determined exogenously
— Decreasing return to capital
e Example:
- A=1, K=10, L=100, then Y=?
- When K is doubled, then Y="?
— Is Y doubled?

e Can you draw an isoquant curve?

3-50
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The neo-classical production
function

K
\ !

C
$20

D Isoquant 11
$10 ~

Isoquant I
100 200 L
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e 3 ways to expand the economy
— AC: same proportion of K and L
— AB: 1abor-saving expansion
— AD: «capital-saving expansion

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 5 2 3 52
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e Divide both sides by L [ ewfptperworker
y=Y/L=(AK"L")/ L= Ak™

where k=K/L
e A general function form: y=Af(k)

e Although Y has a CRTS with respect to K
and L, y has DRTS with respect to k. Why?
— Because k is the number of machines per
worker; when k is small, increasing machines
will increase productivity a lot; but when k

becomes larger, increasing machines will
increase productivity less

e Can you draw a production function: y as
a function of k?

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.
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The neo-classical production
function

y y=Af(k)
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The Solow Model

@ Production Function
e First equation of Solow model: y = Af (k)

e The C-D production function shows that per capita
GDP, y, increases in the capital-labor ratio, k

e But, what determines the change of k?
e By definition, AK =1 —dK

e If all savings go to investment, S=sY=I
AK =1—-—d-K=s-Y—d-K

e We define k=K/L, with total differentiation
AK AL K AK K AL AK

T 1z L 1’171 **h
e Substitute the function of AK into the above function
s-Y—d-K
k = —k-n=sy—(n+d)k

L

3-55
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The Solow Model

@ Iavestmewt Funition

e Hence, the second equation of Solow model:
Ak =sy—(n+d)k

o Growth of capital-labor ratio relies on 3 things
e Savings (s: savings rate)
e Population growth (n: population growth rate)
e Depreciation (d: depreciation rate)

e The two equations determine the equilibrium

@ Mollff'\'bol Pefre clovt 'pu
(#t §IR

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 56
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The Solow Diagram

(n+td)k @
y y=Af(k) O
sy (@
k

3-57
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The Solow Model

e When k is small, for example, &£ = k,
sy>(n+d)k

— The amount of saving per person is larger
than the amount of saving per person
needed to compensate for new workers and
depreciation

— As a result, the amount of capital per
person, k, increases; and the economy shifts
to the right on the horizontal axis

3-58
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The Solow Model

e When k is large, for example & = k&,
sy<(n+d)k

— The amount of saving per person is smaller
than the amount of saving per person
needed to compensate for new workers and
depreciation

— As a result, the amount of capital per
person, k, decreases; and the economy
shifts to the left on the horizontal axis

3-59
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The Solow Model: steady state

e When k is at point S, & = k&,
sy=(n+d)k

— The amount of saving per person is equal to the
amount of saving per person needed to
compensate for new workers and depreciation

- As a result, the amount of capital per person, Kk,
will not change; and the economy stays at point S

— This is called the steady state

3-60
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The Solow Model: Steady State

e At the steady state
— k, y are constant
e Are K and Y also constant?
e Remember that,
- Y=yL and K=KL,
—and L is growing at a rate of n
e Thus,
— Y and K are growing at a rate of n

e Example: y=10, L is growing at a rate of
2%, then how fast is Y growing?

3-61
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The Solow Model: Different initial
conditions

e Suppose two countries X and Z

e have the same A, f, s, n and d
e but country X has larger k and y than country Z

e Which country grows faster?

3-62
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The Solow Diagram

(n+d)k
Y y=Af(k)
Yo
Y, »
Y S
74
k, k., Kk k
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The Solow Model: different
initial conditions

e Which country grows faster?
— Country Z grows faster

— Because f(k) has DRTS, which means at lower
level of k, the slope of f(k) is larger (the same
change of k will cause a larger change of y)

e This is the famous catch-up theory
— Poorer countries grow faster

— Poor and rich countries reach the same level of
per capital GDP eventually

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 64
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The Solow Model: how can y grow in
the long-run

e Short-run vs. long-run

— In the short-run, the economy may not be at
the steady state, and k and y may grow

- In the long-run, the economy will reach the
steady state, and k and y are stable; however,
Y and K grow at the same rate as population
grows

e Can a country grow in the long-run?
e And how?

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 65
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The Solow Diagram: s increases

(n+d)k
4 y=Af(k)
y' -
y B
0 ;/ Sy
S
k, k' k
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The Solow Model: s increases

e When s increases
— Point S is not the steady state anymore
- Both k and y will grow
— Until they reach the new steady state, point B

e Although there is a short run growth of k
and y (from S to B)

e In the long-run, y and k will be stable; and
Y and K will grow at the rate of n

3-67
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The Solow Diagram: A increases

(n+d)k
y
g / y=Af(K)
Yo C
%/ N
S
kO kv ' K
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The Solow Model: technological
advances

e When technology improves
— Point S is not the steady state anymore
- Both k and y will grow
— Until they reach the new steady state, point C

e In the long-run, since technology continues
to improve and y and k will continue to
grow

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 69



2.l el bowd SRR AN LE=2] 100 0 S SR BN ol booed 1 DACRY im0 KT €0 i 0 Q) B 112 IEC2HE

Strengths and Weaknesses of
the Solow Model

e The strengths of the Solow Model:

— It provides a theory that determines how
rich a country is in the long run.

elong run = steady state
— The principle of transition dynamics
e allows for an understanding of

differences in growth rates across
countries

e a country further from the steady
state will grow faster

3-70
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e The weaknesses of the Solow Model:
— It focuses on investment and capital

ethe much more important factor of
TFP is still unexplained

- It does not explain why different countries
have different investment and productivity
rates.

ea more complicated model could
endogenize the investment rate

— The model does not provide a theory of
sustained long-run economic growth.
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e Empirically, however, economies appear
to continue to grow over time.

— Thus, we see a drawback of the model.

e According to the model:

— Capital accumulation is not the engine of
long-run economic growth.

— After we reach the steady state, there is no
long-run growth in output.

— Saving and investment
e are beneficial in the short-run

e do not sustain long-run growth due to
diminishing returns
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Relevance of growth theories to
today’s developing countries

e They are elegant models that explain certain
aspect of the economic growth

e The biggest problem of all these models: assuming
the production process is a black box

e There are many practical questions that are not
answered by the model
- How to make people save, and firms invest
- How to make investment more efficient

— Do agricultural workers automatically move to the cities

and easily find a job? If not, how to make the structural
change happen?

e In fact, each country has its unique problem

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 73



2. el bowd SRR A L2 IS0 0 S SR BN o) koo 1 JACRY el 7AN R0 €0 B2

The Solow Model: empirical
evidence

e Robert Barro, 1991, "Economic growth in a
cross section of countries,” Quarterly
Journal of Economics.

— An academic paper using regression techniques
(not required for you to read)

— Use a group of 98 countries in the period 1960-
1985 to study whether income converges

— Figure 1 of Barro

3-74
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The Solow Model: empirical
evidence

e No sign of convergence, why?
e Because

- Solow model assumes the same steady state for
every country

— There are many other variables that affect
growth, such as initial human capital

— Causality problem in statistics

e Is it that saving causes growth of GDP, or growth of
GDP causes saving?

o After dealing with these issues, Barro found
— Figure 2 of Barro

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 76
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3.6 Classic Theories of Development:
Reconciling thid the Differences

« Governments do fail, but so do markets; a balance
IS needed

« Must attend to institutional and political realities in
developing world

e Development economics has no universally
accepted paradigm

e Insights and understandings are continually
evolving

« Each theory has some strengths and some
weaknesses
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Exercise 1. Consider the Harrod-Domar model.

Suppose that initially, a developing country's capital-output
ratio (c¢) 1s 5, and the savings rate (s) 1s 12%.

(2) What will be the initial GDP growth rate? == 12 - 5.4/
(b) Suppose that technological advances cause the capltal-

output ratio to fall to 4. How will this affect the GDP
growth rate?  §: %: 125y
(c) Starting again from the 1n1t1al situation, suppose instead
that the national savings rate 1s increased to 15%. How
will this affect the GDP growth rate? ~ 5"=£ - "L/ -3
(d) What does the Harrod-Domar model tell us about the
sources of economic growth? Jocs  fog

g,b o[fraukly FrpFol/{':‘MmJ tyr &
?L N [\MwaSQlj Fropor-{'/\mlw/ fo C

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3-80



2.l el bowd SRR AN LE=2] 100 0 S SR BN ol booed 1 DACRY im0 KT €0 i 0 Q) B 112 IEC2HE

Answers:

a) g = 12%/5=2.4%

b) g=12%/4=3%

c) g= 15%/5=3%

d) The growth rate 1s directly related to the saving ratio,
and inversely related to capital-output ratio.
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Exercise 2. Lewis Two-Sector Model

Consider Figure 3.1 in the Todaro-Smith textbook. Draw a single graph with real wage

in the modern sector (MPy ) on the vertical axis, and quantity of modern sector labor

(Qrnm) on the horizontal axis. Draw a labor supply curve that is initially perfectly elastic

(i.e., horizontal) but that becomes steeply and positively sloped at a certain point. Draw

a single downward-sloping labor demand curve that intersect the perfectly elastic

portion of the labor supply curve.

(a) What area represents total modern sector output? What areas represent share of
output paid to laborers in the form of wages and the share of output paid to
capitalists?

(b) Suppose reinvestment of profits causes an increased demand for labor in the modern
sector. Draw a new labor demand curve to the right of the original curve, but still
intersecting the perfectly elastic portion of the labor supply curve. What happens to
total output and to the returns paid to laborers and capitalists?

(¢) Suppose now that further reinvestment of profits causes an increased demand for
labor in the modern sector. However, all surplus labor has already migrated to the
modern sector, so the new labor demand curve will now intersect the steep portion

of the labor supply curve. What happens to total output and to the returns paid to
laborers and capitalists?

Copyright © 2012 Pearson Addison-Wesley. All rights reserved. 3 82
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Answers:
a) Total output 1s represented by area 0D, FL,. Returns to labor
are represented by OW,,,FL,, and returns to capital by W,,D,F.

WP
LM 3
Dy
\ F
Wi
Dy
»
0
L QLum
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b) Total output grows to area 0D,GL,. Returns to labor rise to
represented by 0W,,;GL,, but note that the wage for each

worker does not rise. Returns to capital increases to area
Wy D,G.

MP
LM 5

Dz

/

Wi \
\ D
Dy

QLM

0 I L
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c¢) Total output grows to area 0D;HL;. Returns to labor rise to the

area OW,,HL;. Notice that not only does total employment rise,
the wage per worker also rises. Returns to capital increases to
area Wy ,D;H. It 1s not clear whether returns to capitalists have
increased, decreased, or have stayed the same (as compared with
part b). In any case, returns to capitalists are now growing more

slowly than before.

F N
MPru

Ds
D2

Dy

Wiz

Wi

SL

0

Copyright © 2012 Pearson Addison-Wesley. All rights reserved.

L

3-85



2. el bowd ISR AN L2 150 0 S SR BN ol booed ) DACRY e 700 K2R €0 i 0 Q) B 112 IEC2HE
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Specifically, graph output per worker, y, 8h the vertical axis, and

capital stock per worker, k, on the horizontal. Draw in the
production function y = {(k), the investment function s-f(k), and
the straight line that has slope equal to (n + d) k.
oY=tk = SPI=( fwp™
(a) What 1s a steady-state equilibrium? Mark the steady-state
equilibrium on your graph as k;*.

(b) Suppose many years of hard work 1n population policy is
finally paying off such that the population growth rate falls to n,.
Mark the new steady-state equilibrium on your graph as k,*.
Explain in words what has happened to this economy.
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Y; - K L — -
° Y =L_Z=A(L_:)Q(L_Z)1 a — Ak“

* Since AK; 1 = Kiyq1 — Kp = sY; —dK;,and k;, = %

t

. 1, _Kt41 Kt _ Key1 K _ Kiy1—Ke—nKp  SYi—dKi—nKe
Then kivq — ke = Les1 Ly Q@4m)Le Ly QQ+n)Ly  QQ+n)Ly
SYt—(d+n)k¢

1+n
. a) In steady state, sf(k*)=(d-+n)k* b) The new steady state moves to the

right. The economy goes to a higher level
due to the population policy.

FIGURE A3.2.1 Equilibrium in the Solow Growth Model

y=fK)
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1. Which of the following approaches does not offer an
international ~ dependence  explanation  of

underdevelopment?
A the false paradigm (E{&5SE41) model
B.the neoclassical counter-revolution
C.the dualistic (—7THY) development model

D.the neocolonial dependence model



2. The supply curve of labor to industry in the Lewis
model is horizontal if there is surplus labor 1n agriculture.
This condition persists as long as

A.the marginal product of labor is less than the average
product of labor 1n agriculture.

B.the marginal product of labor in agriculture is less than
the marginal product of labor in industry.

C.there are diminishing returns to labor in agriculture.

D.the marginal product of labor in agriculture is zero.



