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new growth evidence

This lecture surveys the evidence on economic growth performance
across the world. It examines four issues:

Development as Freedom, Growth Miracles and Disasters:
* Does growth matter? Who has done well and badly?

Growth Accounting, R&D Accounting and Standing on Shoulders:
* How can you account for growth?

Convergence, Galton’s Fallacy and Twin Peaks;
* Do countries converge? How can you measure convergence?

Two Million Regressions and the Correlates of High Income.

* What factors are correlated with rapid growth and high income?
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development as freedom

* ‘Development can be seen...as a process of expanding the real

freedoms that people enjoy.” Amartya Sen, Development as Freedon, 2000.

* Political freedom, such as the ability to choose who governs and how they
do so and to be able to write and speak freely.

* Economic freedom, such as the ability to consume, produce and exchange,
and to do rewarding work.

* Social opportunities, such as the provision of public goods like healthcare
and education.

* 'Transparency guarantees, such as clear and truthful information about
current affairs and politics, and what is being offered to whom.

* Protective security, such as protection against risks like unemployment,
crime, famine and war.
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orowth miracles and disasters

Annual Average Growth Rate of GDP pet Worker 1960-1990

Miracles Growth Disasters Growth
Korea 0.1 Ghana -0.3
Botswana 59 Venezuala -0.5
Hong Kong 5.8 Mozambique -0.7
Taiwan 5.8 Nicaragua -0.7
Singapore 54 Mauritania -0.8
Japan 52 Zambia -0.8
Malta 4.8 Mali -1.0
Cyprus Aot Madagascar -1.3
Seychelles 4.4 Chad -1.7
Lesotho 4.4 Guyana -2.1
Note: Figures for Botswana and Malta based on 1960-1989.
Source: Jonathan Temple, ““The New Growth Evidence”, Journal of Economic Literature,
1999.
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ogrowth accounting I

* Solow (1957) postulated an aggregate production function
of the form:

*D vy =FK, L1

* Solow explicitly used the phrase ‘technical change’ for any
kind of shift in the production function (including
improvements in labour force education). When technical
change is neutral, (4.1) can be written:

(*2) y=4.f(K, L)
* We can define the following as the elasticities of output
with respect to labour and capital:

oY L L _0Y K
LTy K Y
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ogrowth accounting I1

* If we differentiate (4.2) with respect to time and substitute
in our elasticity definitions:
®3) vy a4 k. I
—= W, —+Ww, —
Y A K L

* 'Therefore, the rate of growth of output is a function of the
rate of growth of technology and the weighted rates of
growth of capital and labour.

* If we now assume constant returns to scale (so the
elasticities sum to one) and define lower case letters as

being per worker and define y/ly=Y/Y-L/L

44 5 4k
_:_+WK_
y A k
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ogrowth accounting

A rise in technology raises the
steady-state level of output per
capita. Part of this rise (AB) is
the pure effect of technical
change (TFP), the other part
(BC) is due to ensuing capital
accumulation.

Output per worker (Y/L)

Capital per worker (K/L)
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Solow’s findings

* Solow (1957) found that for the US manufacturing
between 1909 and 1949:

* 'Technical change was neutral on average;

* The upward shift in the production function was, apart
from fluctuations, at a rate of about one per cent per year
for the first half of the period, and about 2 per cent per
year over the second half;

* Gross output per person-hour doubled over the interval,
with 872 per cent of the increase attributable to technical
change and the remaining 12 2 to the increased use of
capital.

Gavin Cameron, LMH, 2004




productivity growth in the business sector

TFP Growth Labour Productivity Growth

1960-73 1973-79 1979-97 1960-73 1973-79 1979-97
OECD 2.9 0.6 0.9 4.6 1.7 1.7
EU 3.4 1.2 1.1 5.4 2.5 1.8
USA 1.9 0.1 0.7 2.6 0.3 2.2
Japan 4.9 0.7 0.9 8.4 2.8 2.3
Germany 2.6 1.8 1.2 4.5 3.1 2.2
France 3.7 1.6 1.3 5.3 2.9 2.2
Italy 4.4 2.0 1.1 6.4 2.8 2.0
UK 2.6 0.5 1.1 4.1 1.6 2.0
Source: Economics of the OECD 2000 exam paper data table 2.

Note: Growth of total factor productivity= Growth of output minus weighted growth of inputs
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R&D accounting 1

* If we assume a standard Cobb-Douglas production
function that includes the knowledge capital stock D as a
separable factor of production:

45) Y =A-D°-K*.L".e"
* A measure of total factor productivity is:
(4.6) TFP=Y/(K"-L?)
* Combining (4.5) and (4.6) and taking logs gives:
4.7) logTFF, =logA+ plogD, + ut

* Differentiate with respect to time to obtain:

4.8) TFP _D
—=B5+u
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R&D accounting 11

From (4.5) we can interpret 3 as the elasticity of output with respect to
knowledge capital. That is:

(4.9) B_@logY_@Y.E
ologD oD Y

Hence one may re-write (4.8) as:

410 1 avy DD R

== +
T aDYD“pYH

In practice, researchers either look at the effect of R&D capital on the
level of TEP:

4.11) logTFP =log A+ flogD, + ut
Or at the effect of the R&D to output ratio on the change in TFP:
4.12) dlogTFP, =pR. /Y, +p

If R and Y are measured in the same units, B is the output elasticity of
R&D and p is the social (gross) excess return to R&D and p= B(Y/D).
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the output elasticity of R&D

Study Elasticity Study Elasticity

USA France

Griliches (1980a) 0.06 £ Cuneo-Mairesse (1984) 0.22-0.33 £

Griliches (1980b) 0.00-0.07 1 Mairesse-Cuneo (1985) 0.09-0.26 £

Nadiri-Bitros(1980) 0.26 £ Patel-Soete (1988) 0.13¢t

Nadiri (1980a) 0.06-0.10 p Mairesse-Hall (1996) 0.00-0.17¢

Nadiri (1980b) 0.08-0.19 m West Germany

Griliches (1986) 0.09-0.11 £ Patel-Soete (1988) 0.21t

Patel-Soete (1988) 0.06 t United Kingdom

Nadiri-Prucha (1990) 0.241 Patel-Soete (1988) 0.07 t

Verspagen (1995) 0.00-0.171 Netherlands

Srinivasan (1996) 0.24-0.261 Bartelsman et al. (1996) 0.04-0.12f
G5

Japan Englander-Mittelstiadt (1988) 0.00-0.50 1

Mansfield (1988) 0.42 1 G7

Patel-Soete (1988) 0.37t Coe and Helpman (1995) 0.23 t

Sassenou (1988) 0.14-0.16 £ Summers-Heston Countries

Nadiri-Prucha (1990) 0.27 1 Lichtenberg (1992) 0.07 t

Notes: Estimates derived from data on:

[ firme level; i: industry level; t: total economy; m: total manufacturing; p: private econonsy.

Sources:Griliches (1992), Mairesse and Mdohnen (1995), Mdhnen (1990 and 1994), Nadiri (1993), and

Cameron (1998).
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standing on shoulders

e A number of externalities arise in the innovation process (Jones and
Williams, 1999)

¢ Standing on Shoulders: technological spillovers reduce costs of innovation to rival firms because
of knowledge spillovers, imperfect patenting, and movement of skilled labour;

e Surplus Appropriability: innovator cannot appropriate all the social gains from innovation
unless she can perfectly price discriminate;

e Creative Destruction: new ideas make old production processes and products obselescent;

*  Stepping on Toes: congestion or network externalities arise when the payoffs to adoption or
discovery of new innovations are substitutes or complements.

e Starting from equation (4.12), Jones and Williams show that

GD) p=p —(1-N)g,

* The estimated social return to R&D is equal to the true return minus a
function of a ‘stepping on toes’ congestion parameter (0<A<1) and the
rate of growth of output.
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two concepts of convergence

The Solow model predicts that ‘Among countries with the same
steady-state, poor countries should grow faster on average than rich

countries’.
Beta convergence:

* Absolute income convergence is the tendency of poor countries to grow
taster than rich ones.

* Conditional income convergence is the tendency of poor countries to grow
faster than rich ones, once allowance is made for differences in their
steady-states.

Sigma convergence:

* Ifincome dispersion (e.g. the standard deviation of the logarithm of per
capita income across countries) tends to fall over time.
Convergence of the first kind (poor countries grow faster) tends to
generate convergence of the second kind (reduced dispersion) but this
can be offset by new disturbances that increase dispersion.
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Galton’s fallacy

* If we find that poor countries tend to grow faster than rich
ones does that mean that all countries will eventually have
the same incomes?

e In 1903, Francis Galton found that sons of tall men tended
to be taller than average but not quite so tall as their
fathers. Does this mean that everyone will end up the same
height?

* The idea that it does is called Galton’s fallacy.

* In fact, high performance (i.e. high initial income) often
represents luck as well as skill. After the luck disappears,
only the skill remains. While this skill will keep income
higher than average, income will not reach its previous

heady heights.
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sigma convergence

e (Consider the model:

t 0 0
414) g =(y;~y;)=a+Py; +e
*  Where gi 1s the growth in region i from time zero to time 1. The
variance of income at time t can be shown to be:

(415 Var(y;) = (1+p)*Var(y,) + Var(e,)

* 'The random noise increases the variance. Therefore a necessary, but
not sufficient, condition for the variance to decline is that 3 is negative.
But for the negative effect of the first term on the RHS to outweigh
the positive effect of the second term:

(416)  —B(2+P)> Var(e,)/ Var(y;)
*  Which is equivalent to R?>- 3/2. If reversion overshoots the mean

sufficiently, with 3<-2, dispersion increases as the ordering of GDP is
reversed.
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twin peaks Since the 1960s, the

distribution of world log
income has tended to

1960 become more twin-peaked
R than before. Danny Quah
/ \ argues that open economies
/' \ tend to be in the higher peak.

1990

log(y;)
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the poverty trap

Output per worker (Y/L)

low income

Required Investment per worker

high income

Saving per worker

Capital per worker (K/L)
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I just ran two million regressions

Regressions results for international Growth Between 1960 and 1990

Coefficient Standard Error
Equipment Investment 0.2175 0.0408
Years of openness 0.0195 0.0042
Fraction Confucian 0.0676 0.0149
Rule of Law 0.0190 0.0049
Fraction Muslim 0.0142 0.0035
Political Rights -0.0026 0.0009
Latin America dummy -0.0115 0.0029
Sub-Sahara dummy -0.0121 0.0032
Civil liberties -0.0029 0.0010
Coups -0.0118 0.0045
Fraction of GDP in mining 0.0353 0.0138
Black-market premium -0.0290 0.0118
Primary Exports in 1970 -0.0140 0.0053
Degree of capitalism 0.0018 0.0008
War dummy -0.0056 0.0023
Non-equipment investment 0.0562 0.0242
Absolute latitude 0.0002 0.0001
Exchange rate distortions -0.0590 0.0302
Fraction Protestant -0.0129 0.0053
Fraction Buddhist 0.0148 0.0076
Fraction Catholic -0.0089 0.0034
Spanish Colony -0.0065 0.0032

Source: Sala-I-Martin (American Economic Review, 1997)
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ogrowth across the world, 1950 to 1995

Annual Average Growth Rate of GDP per Capita

Growth Ratio of GDP per Share of
capita at end to World Population, 1998
beginning
More developed 2.7 3.1 20
Less Developed: 2.5 2.9 30
China 3.8 5.0 21
India 2.2 2.5 17
Rest of Asia 3.7 4.6 21
Latin America 1.6 1.9 9
Northern Africa 2.1 2.4 2
Sub-Saharan Africa 0.5 1.2 11
Source: Richard Fasterlin, “The Worldwide Standard of Living Since 18007, Journal of

Economic Perspectives, 2000.
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democratic institutions

From a minimum of 0 to 2 maximum of 1.

Executive Legislative
1950-1959 1990-1994 1950-1959 1990-1994
More developed 0.72 0.92 0.81 0.85
Less Developed: 0.33 0.34 0.52 0.56
China 0.00 0.00 0.20 0.33
India 0.90 0.80 1.00 1.00
Rest of Asia 0.32 0.34 0.53 0.50
Latin America 0.32 0.69 0.70 0.73
Northern Africa 0.08 0.04 0.27 0.32
Sub-Saharan Africa  0.25 0.14 0.46 0.35

Notes:  The measure for the executive branch is based upon four components: the

competitiveness of political participation; competitiveness of executive recruitment; openness of

executive recruitment and constraints on the chief executive. The measure for the legislative

branch is scaled as follows: 0 = no legislature exists, 0.3 = ineffective legislature, 0.7 = partially

effective legislature, 1.0 = effective legislature.

Source: Richard Easterlin, “The Worldwide Standard of Living Since 18007, Journal of Economic
Perspectives, 2000.
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total factor productivity

A typical worker 1in US or Switzerland is 20 to 30 times more
productive than a worker in Haiti or Nigeria.

Between-country differences much greater than within-country
differences.

Some of this can be explained by natural resources, oil.

Some can be explained by physical capital, but investment rates
surprisingly similar across countries.

Nor can human capital explain differences, unless investments in
intangibles much bigger than we think.

Therefore, differences in technology must matter.

What are the barriers to efficient adoption and use of technologies
across the world?
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high productivity countries

* Institutions that favour production over diversion;

* Low rate of government consumption (l.e. not investment
or transfers);

* Open to international trade;

e Well-educated wotkforce;

* Private ownership and good quality institutions;
* International language;

* Temperate latitude far from equator.

Gavin Cameron, LMH, 2004




	new growth evidence
	development as freedom
	growth miracles and disasters
	growth accounting I
	growth accounting II
	growth accounting
	Solow’s findings
	productivity growth in the business sector
	R&D accounting I
	R&D accounting II
	the output elasticity of R&D
	standing on shoulders
	two concepts of convergence
	Galton’s fallacy
	sigma convergence
	twin peaks
	the poverty trap
	I just ran two million regressions
	growth across the world, 1950 to 1995
	democratic institutions
	total factor productivity
	high productivity countries

