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G RaeBuTus iR Ik A 2400 £ 1
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Special topic on Economic Growth
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Huge Cross-Country Income Differences
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Outline

e Sources of Growth
« Understanding Productivity Growth
o How Does Arithmetic Demystify Growth Success?

National Tsing Hua Univ. S, Lu 2009 Department of Economics

Production Function

« The Production Function: Y=F(K.,L)
- Y. Qutput; K: Capital; L: Labor
o Y=F(K,L)
- “Recipe for producing output from the inputs, Capital and Labor”

Capital (K} T

Q’{? *
» lf Pronluction Ontpunt (1)
— Techuology | , o
® " D TS
Libor (L) ™
blaﬁaal sing Mua Univ, ” & Las 2005 Department of Economics
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Source of Growth

+ More Capital (K)

» More Labor (L)

« Higher Productivity Technology(F)
Capitnl (K)

e

y

f, Production
1\ Tecwmology

+Output per labor (average labor productivity) tells us that higher
ALP is due to more capital, or higher production technology.
Netional Tsing Hua Univ, % L 2005 Department of Eccr;mics

Example:

+ Example : More Efficient use of resources results in higher
productivity (An economy without capital)

s |n 1958:2000

actory A: Hire&ﬁ' ggits of labor and produces Pl l?nit of output
- Factory B: Hire wf a.m?ts of labor and praduoas@@ t?r?uts ¢ g‘output

— Total Economy; Use 20 units of labor and pmducesﬁﬁ nits of
output

» Therefore, in 2000, the economy becomes more productive.
« More efficient use of resources resulted in higher productivity

Netional Tsing Mua Univ, & Lo 0 Department of Economics
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Source of Growth

« More Capital (K)
« More Labor (L)
» Higher Productivity Technology(F)

Capitad (K]

Production
U Tevhuolopy

- (bt (V)

«Output per labor (average labor productivity) tells us that higher
ALP is due to more capital, or higher production technology.

National Tsing Mua Univ. & Ly 2009 Department of Economics
Example:
« Example : More Efficient use of resources results in higher

productivity (An economy without capital)
In 19582000 _
- Factory A Hirea‘g ggits of labor and produces )6' t?nit of output
~ Factory B: Hire 1#"Ufts of labor and produces & tfits gj'output
n

- Total Economy: Use 20 units of labor and producesﬁﬁ its of
output

»>

Therefore, in 2000, the economy becomes more productive.
More efficient use of resources resulted in higher productivity

National Tsing Hua Lniv. % Lis 2008 Department of Economics
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How Does Arithmetic Demystify Growth Success?

Motivation:
The speed of reallocation process is fundamental to growth

e “Six characteristics of modern economic growth[:] ... Third, the
rate of structural transformation of the economy is high. Major
aspects of structural change include the shift away from
agricultural to non-agricultural pursuits and, ...” (Kuznets, 1973)

+ “In the cross-section as well as over time, increases in income
are associated with decrease in the relative size of the
agricultural sector. The strength of this relationship is such that
the decline of agriculture is often seen as a major hallmark of
economic development.” (Vollrath, 2009)

o “Without the [labor] barrier, Japan’s prewar GNP per worker
would have been at least about a half of that of the United
States, not about a third as in the data.” (Hayashi and Prescott,
2008)

Nationat Tsing Hua Univ. S. Lu 2009 Department of Economics
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Obijective

« To examine the hypothesis that high speed of labor structural
transformation (SPEED) from farm to non-farm sector
accelerates long-term productivity growth and thus income
catch-ups.

+ To shed light on why the hypothesis does not hold by deploying
simple arithmetic to decompose average labor productivity
growth rate and total factor productivity.

National Tsing Hua Univ. . Lu 2009 Department of Economics

Related Literature

« Structural transformation is a source of growth

— Kuznets (1966, 1973), Grossman and Fuchs (1973); Jeong and
Townsend (2007)

« Total factor productivity (TFP) is important in accounting for cross-
country income differences

— Klenow and Rodriguez-Clare (1997); Prescott (1998); Hall and Jones
(1999)

« Resource misallocation can lower aggregate TFP and account for the
variations in TFP across countries
— Hsieh and Klenow 2009 (China and India, micro data)
- Vollrath 2009 (Cross country analysis, macro data)
« Sectoral distortion (i.e. Labor barrier for prewar Japan) has large
effect on overall TFP.
— Hayashi and Prescott (2008)

National Tsing Hua Univ. . Lu 2009 Department of Economics
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Major Contribution

o Develop an absolute measurement for the speed of labor
structural transformation from farm to non-farm sector to
facilitate the “speed” comparison across countries and
development phases.

« Show that high speed of labor structural transformation from
farm to non-farm does not necessarily lead to high productivity
growth in the long run.

o Deploy simple arithmetic to shed light on why the hypothesis
does not hold.
o |f labor reallocation is hypothetically suppressed for South

Korea and Taiwan, TFP growth is reduced by more than 0.8
percentage point.

Nationat Tsing Hua Univ. S. Lu 2009 Department of Economics

Contents

s Major Confribution
o Measuring the speed of labor structural transformation
e Arithmetic decomposition

- Average labor productivity (ALP) growth rate
- Total factor productivity (TFP) relative to the initial period

e Conclusion

National Tsing Hua Univ. S. Lu 2009 Department of Economics
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Measurement for the SPEED of Structural Transformation

« A benchmark which tells how many years an economy should
have taken to experienced the decline of percent of labor in farm
(i.e. labor structural transformation) from one level to another.

The souctoral ransformation for te benchmok mods!

WA
B
R N\
?.; .
& P
T 0%

- . o
{ 5( o LS 20 2508 500

Murner of vears

National Taing Hua Univ, & Lo 2004 Department of Economics

A Measurement for the Speed of Labor Structural Changes

e SPEED= Standard/Actual

— Standard: Standard Year Taken
» Number of years taken from x% to y% of labor in farm in the
benchmark model

— Actual: Actual Years Taken
- Actual number of years taken from x% to y% of labor in farm
o Larger SPEED, faster labor structural transformation from farm
to non-farm
o Advantage: The measurement enable one to compare speed of
labor structural transformation across countries and across
different development phases

National Tsing Hua Univ. . Lu 2009 Department of Economics
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Japan: Rapid Labor Structure Changes from 1950-1970

e Prewar period

— 1885~1905: SPEED=0.78

— 1895~1915: SPEED=0.68

—~ 1905~1925 : SPEED=0.63

- 1915~1935 : SPEED=1.58
o Postwar period

- 1950~1970 ;: SPEED=2.99

— 1960~1980 : SPEED=1.83

- 1970~1990 : SPEED=1

— 1980~2000 : SPEED=0.68

« SPEED= Standard/Actual

— Standard: Standard Year
Taken

— Actual: Actual Years Taken

o Larger SPEED, faster labor
structural transformation

National Tsing Hua Univ.

$. Lu 2009 Department of Economics

High Speed Does Not Guarantee High Productivity Growth

Nationat Tsing Hua Univ.

Country Period 95 of L out of farm Speed AlPg TFP ¢
IDN 1971-92
IND 1967-92
JPN 1967-92
KOR 1967-92
PHL 1971-92
TWN 1967-92
ARG 1967-92
CHL 1967-92
COL 1967-92
CRI 1967-92
VEN 1967-92
DNK 1970-92
FRA 1970-92
ITA 1970-92
NLD 1970-92
SWE 1970-92
UK 1967-92
USA 1967-92

1.22%
0.88%
1.12%

S, Lu 2009 Department of Economics
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Avg. Labor Productivity Under Two-Sector Framework

},’ B q i I,'F + )73\’17 q{ . }.-F L{" )7VF LNF

‘4LPCI£ -t 4 ‘T f — r, ! . 4
YL IF+IF Ir r+rr L“’”‘ IF+L¥
~F NF F
. L
=% } F+ L where F, = ————
L L L +L
=ALPF -F + ALP™ .(1-F) ) .
W,=F, - ALR | W,=(1-F,) |ALE |
;_:if.P,;“ [ 4;_ij

ALP: Average labor productivity

agg: aggregate; F: Farm Sector; NF: Non-Farm Sector;
Y: Output; L: Labor;

g: Relative Price (Price of nonfarm output equals one)

Data sources: ‘10 -sector database’, 28 countries in sample

Nationat Tsing Hua Univ. S. Lu 2009 Department of Economics

Decompose the ALP Growth into Reallocation & Productivity

L CALRY AL
1 Lpﬂ%’ ( E ALP'# AL?gﬁs j 1.1, Pure veallocation effect
< o
(b gy ALRT (ALY N ALF (ALET WIF
2 Total ek ALP®{ 4IP™ | ALP® | ALPS |
resflocotion ‘ S ' ; A " ot
effect L X Amplification effect
ALPF T ALPY
+ W, (- W) -1
g ALP) f lare |
1. Productivity hnprovement
National Taing Hua Univ. % Lq 2004 Deparrment of Economics
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Total Reallocation Effect Is Small in OECD Countries

Productivity Total Pure o . 1
Country| Period ALPg inprovem:n}t reallocation § reallocation Amplification
© () 1] @b 2.2)
DEW | 1968-1901 22% 1.9% 0.2% 0.1%% 0.1%
DNK 1970-2008 1.5% 1.4% 0.2% 0.1%% 1%
ESP 1970-2005 1.7% 1.4% 0.3% 0.3%
FRA 1970-2005 2.0% 1.8% 0.1% 0.1%%
ITA 1970-2005 1.4% 0.3%
NLD 1970-2005
SWE 1970-2005 2.0%
UK 1960-2005 1.8%
USA 1950-2005 16% l.é%
Q3 3.60% 2.17% 0.74% 0.43% 0.36% l
Q1 1.52% 1.16% 0.13% 0.07% 0.03% i
Nationat Tsing Hua Univ. . Lu 2000 Department of Economics

The Amplification Effect in Asia |s Relatively High

Productivity Total Pure S
Country| Period ALPg in;)mvenm;t reallocation | reallocation Amplification
© ) 2.2
HKG 1974-2004 3.6% 01 0.1%%
DN | 19712005 [ 339% i
IND 1960-2004
PN 1953-2003
KOR 1963-2005
MYS 1975-2005
PHL 1971-2005
SGP 1970-2005
THA 1960-2005
TWN 1963-2005
ARG 1950-2005
BOL 1958-2003
BRA 1990-2005
CHL 1950-2005
COL 1950-2005
CRI 1950-2005
MEX 1950-2005
PER 1991-2005

National Tsing Hua Univ,

S, Lu 2009

Department of Economics
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High Amplification Attributes to High ALP growth in NF Sector

Country ALP g in non-farm ALP g in farm g difference
(1) {2) (1F 2}
S0 WA

National Tsing Hua Univ. . Lu 2009 Department of Economics

Brief Summary for ALP Decomposition

¢ OECD countries: The contribution of resource reallocation on
ALP growth is small

e The Pure reallocation effect in Asia and Latin America is similar

o The Ampilification effect in Asia is greater than that in Latin
America

« High Amplification effect comes from high productivity growth in
the non-farm sector

National Tsing Hua Univ. . Lu 2009 Department of Economics
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Introducing TFP: Total Factor Productivity

o Total Factor Productivity (TFP)

— Addresses the effects in fotal output not caused by inputs (i.e.
labor and capital)

o An equation that represents output as a function of TFP, labor
and capital (e.g. Cobb-Douglas Production Function)

Y =2ZK°["°

- Z.TFP

- K: Capital

-~ L: Labor

— B: share of income attributes to capital

National Tsing Hua Univ. S. Lu 2009 Department of Economics

Representing TFP in Two-Sector Framework

Y ¢ ,YF+YNF
TFPI’ = 'gr Py = q! {8 l_at
K'L KL
Define Y, eq.Y’!F+},;NF
KTEKIF-{-K)‘NFE(Z'K,"‘(I—(Z)-KE
L=l +L"=p L+(1-p)L,

where o :% of capital in farm sec tor

L% of labor in farm sector

0 : capital share; 1—0:labor share

Data sources: “10-sector database’ and ‘A Netwe Database on
Investment and Capital for Agriculture and Manufacturing’

Nationat Tsing Hua Univ. . Lu 2009 Department of Economics
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Impacts of Factor Reallocation and Productivity on TFP Growth

9, ‘KF 8 pl-g XAT ~ 6 -9
FP=— 1 —a’-p+ (A-a) -(1-58)
(@K ) (BL)™ lt-arx Fla-sL1
=TFPF .af g2 +TFPY .(1-a,)’ -(1-B)"° 6=1/3)

o Case 1: The TFP in data (total)

« Case 2: No capital reallocation (no K)

o Case 3: No labor reallocation (no L)

o Case 4: No TFP improvement in the farm sector (no F TFP)

o Case 5: No TFP improvement in the non-farm sector (no NF TFP)

National Tsing Hua Univ. S, Lu 2009 Department of Economics

Labor Reallocation Can Exert Significant Agg. TFP Growth

Countty  Data aoK noL no F TFP No NF TFP
DN 15% 1.6%(-D.1%) 0.8%(0.7%)  1.5%(0.0%})  -0.7%(2.2%)
IND  0.8%  0.5%K0.0%]  0.6%(02%)  1.0%(02%)  -0.4%(1.3%)
PN 21%  21%00.0%1  17%023%) 21400 -0.29%(2.3%)
KOR  20% 19%00%%| 1190(0.9%)]  19%00%)  -0.7% (2.7%)
PHL  0.5% 06%(01%} 0.3%©.1%)  05%(0.0%)}  -02%0.7%)
TWN  3.0%  30%0.1%) 2294 (08%)]  3.0%(0.0%) 0.4% (3.5%)
ARG 0.1% -0.2%(02%) -02%(0.1%)  -0.1%(01%)  0.29%(-0.2%)
CHL  06% 06%f00%)1 0% (0.2%)  04%(0.2%)  0.1%{0.5%)
COL  04%  O4%H0.0%) 029%(02%)  03%(0.1%)  -0.2% (0.7%)
CRI  04% 03%(0.1%)  0.0%(0.4%}  02%0.2%)  0.1%(0.3%)
VEN  -14% -15%(0.1%) -17%(03%)  -1.5%(0.1%)  0.2%(-1.5%)
DNK  10% 0S%0.0%) 0.9%(0.1%)  0.99G(0.%)]  0.0%(1.0%)
FRA  14%  14%H0.0%]  1.3% (0.1%) 1494(00%)  -0.1% (1.5%)
ITA  12%  120%00%) 1.0%©3%  122d00%)  -6.1%(1.4%)
NLD 0% 69%00%)] 09%(D0%)  09%(00%)]  -0.1%(09%)
SWE {?“?;:{ 1190 0% 1.1% (0.0%) 1194 0%  -0.1%(1.3%)
UK 1.0%  10%K0.0%)  1.0% (0.0%) 109%(0.0%)]  0.0%(1.0%)
USA  0.5%  0.5%H0.0%)  0.5%©0.0%  05@00%  0.0%(0.5%)

National Tsing Hua Univ. . Lu 2009 Department of Economics
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Conclusion

o High speed of labor structural transformation does not
guarantee high productivity growth.

e ALP decomposition
— Pure reallocation effect is similar across Asian and Latin American
countries
— Amplification effect differentiates the role of labor reallocation on
aggregate productivity growth
— High Ampilification effect come from reallocating resources to sector
with high productivity as well as high productivity growth.
o TFP decomposition

— Labor reallocation has greater contribution on aggregate TFP growth
than that does by capital reallocation

— Hypothetically suppress labor realiocation reduces TFP growth rate
by more than 0.8 percentage point for South Korea and Taiwan.

National Tsing Hua Univ. S. Lu 2009 Department of Economics

Palicy implication

« To pursue long-term growth, one need to reallocate resources
not only to a high productivity sector but also a sector that has
high long-term productivity growth rate.

o What do we learn from this?

Nationat Tsing Hua Univ. . Lu 2009 Department of Economics

110




Special topic Part |l:
The most useful theory | learned from economics

Shu-shiuan Lu
Prepared for NCNU

Game theory: Pris gditetiima  Lover's dilenimu

Player 2: Girl

W88 flove B Ao S f doesnt like B
B/ BELove G
Player 1:
Boy
A rs FIEIR [doen't ke G
National Tsing Mua Univ. % Lo 2003 Department of Economics
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Game theory

Player 2: Girl

R /B2 /love B PR /iEE /doesn't Like B
(10,10)(-*5,,)
#BE/BE/Love G —
Player 1:
Boy oo »
FF e S1EE  doesnt like G
National Tsing Mua Univ. % Lu 2009 Departrment of Economics
Game theory
Player 2: Girl
B /@2 Move B A /IR does't like B
(10~10}(-5,>
BE/BE/Love G S—
Player 1:
Boy

Ao S Jdoesn't like G

. [

Nationa! Tsing Mua Liniy,

& L 2005 Department of Economics
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Policy implication

e To pursue long-term growth, one need to reallocate resources
not only to a high productivity sector but also a sector that has
high long-term productivity growth rate.

o What do we learn from this? To pursue long-term happiness

— One should not be near-sighted. Long-term
growth/potential is more important.

Nationat Tsing Hua Univ. S. Lu 2009 Department of Economics
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