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Chapter 6
Growth Policy
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Introduction
Growth has major consequences:
• Summers: Asian growth implies standards or living will have been
multiplied by 100 over a lifespan
• Piketty (2010): growth changes the inheritance/income balance
But the quest for growth is ‘elusive’ (Easterly, 2001).
• 1913: Argentina’s GDP per capita 70% above Spain’s; now 33% below
• 1945: Ghana’s GDP per capital above South Korea’s; now ten times lower
Why? Mechanics, or alchemy? This is the question for this chapter
• Not easy because “The growth of GDP may be measured up in the
macroeconomic treetops, but all the action is in the microeconomic
undergrowth, where new limbs sprout, and dead wood is cleared away”
Growth commission report, 2008
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Growth and the inheritance/income balance:
French cohorts, 1820-2020
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Introduction (cont’d)
•

Also growth is more controversial than suggested by the traditional ‘a
rising tide lifts all boats’ view

Why?
• Production growth ≠ improvement in peoples’ well-being
• Non-market dimensions (environment, opportunities)
• Intergenerational concerns (current well being / sustainability)
• Distributional concerns (see social welfare function)
• Measurement issues (linked to all above issues)
Therefore controversies (‘décroissance’)
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French household income compared to the
US

Source: Stiglitz, Sen and Fitoussi (2009)
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Income per head and happiness

Money buys
some
happiness, but
less than
economists
often believe
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Outline
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• Measurement issues
• Stylised facts
• Growth accounting
6.2 Theories
• Basic models
• Endogenous growth
• Beyond the production function
6.3 Policies
• Macroeconomic policies
• Improving institutions
• Education, innovation and Infrastructure
• Product and labour markets
• Financial markets
• Countering the effects of distance and history
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Measurement issues
Measurement
Related, though not equivalent concepts
• GDP per capita: income criterion
– In nominal terms
– In PPP terms

• Labour productivity: efficiency criterion
• Human Development Index: well-being criterion
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From GDP per head to labour productivity
Y
1 111Y
=
H 1− u d x y P
Total population in millions

Variable

United States

euro area

euro area vs. US

P

297

312

+ 5%

67%

67%

-

Ratio 15-64 year old/total population
Participation rate of the 15-64-year old

x

76%

70%

- 8%

Employment rate

1-u

95%

91%

- 4%

Average number of hours worked

d

1804

1619

- 10%

Total number of hours worked (billion)

H

257.9

215.7

- 17%

•Why do Europeans work less? Preference for leisure? Social norms? Exclusion from
labour market?
•Why is productivity higher? Efficiency? Exclusion of low-productivity workers?
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Stylized facts

1. Growth is a recent phenomenon: World income per
person experienced long stability followed by take-off
2. GDP per capita and productivity fluctuations across
countries are both synchronous and asynchronous
3. Convergence is not homogenous: it takes place within
country groups, some countries are left out
4. No stable relationship between inequality and growth,
but growth tends to increase inequality within rich
countries
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1. Growth over two milleniums

• Four major periods:

World GDP per person, AD to present times

– Until end of Middle Age: GDP per
capita ≈ $450
– 1800 : $600
– 1914: $1500
– 2000: $6500

• Evidence of acceleration
GDP per person in international 1990 PPP dollars
Source: computation with GGDC data
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2. GDP per person in the US, the EU and Japan
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3. Heterogenous convergence
Income per person in 1870 and 2000
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A closer look at the catching up process
•
•

Two definitions of convergence :
– β -convergence : all things equal, poorer countries grow faster
– σ-convergence : income differences narrow down over time
Why it is not the same
– Things are not equal (e.g. institutions, education, savings rates differ)

•

Empirical implementation
Y
1
ln iT = α − β ln Yi1 + γZ iT + ε iT
T − 1 Yi1

•

•
•

Where Z is a vector of explanatory variables :
– Saving rates
– Demography
– Education
– Institutions
– Macroeconomic stability
– …
β is the speed of convergence ~2,5% per annum
Convergence is conditional on having these factors right.
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Two convergence processes
Unconditional convergence across
US states

Conditional convergence across
countries
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4. Global inequality
Lorenz curve of world income

•
•

•

•

•

Traditional focus on inequality
across countries
Bourguignon et Morrisson (2003):
inequality among world citizens
results from both inequality within
and across countries
Since the industrial revolution rise
of across component, post-WW2
decline of within component
New turn since the 1990s (decline
across, increase within)? Rise of
Chinese and Indian middle classes
a major change
‘Bottom billion’ (Collier, 2007)
entrenched in deep poverty

Decomposition of Theil index of world income distribution
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Growth accounting
•
•
•
•
•

Start from Yt = At.F (Kt, Lt) [where Y, L are flows, K, is stock]
A is called Total Factor Productivity (TFP)
&
&
&
Differentiation yields Y = ϖ K K + ϖ L L + g where g is the growth rate of
Y
K
L
TFP.
g is the (non directly observable) Solow residual resulting from technical
progress
Note that labour productivity differs from TFP:
Y& L&
k&
− = g + ϖ K with k = K/L
Y

•
•

L

k

Growth of labour productivity comes both from TFP and capital
deepening (capital-labour substitution)
Examples:
– Asian catching-up 1960-1990: capital deepening – perspiration rather than inspiration
– US ‘new economy’ in the mid-1990: TFP
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Growth accounting: US vs. Europe
• US GDP acceleration based on TFP
• EU growth based on labour input
Growth accounting in the United States and in the EU (average annual growth rates, in percents)
United States
19901995

19952000

European Union (15)
20002004

19901995

19952000

20002004

Gap (US – EU)
19901995

19952000

20002004

GDP (1)

2.5

4.2

2.4

1.6

2.7

1.5

0.9

1.5

0.9

Total hours worked: (2) = (3) + (4)

1.3

1.9

-0.4

-0.9

0.9

0.4

2.2

1.0

-0.8

Employment (3)

1.1

1.7

0.4

-0.5

1.4

0.7

1.6

0.3

-0.3

Working hours (4)

0.2

0.2

-0.8

-0.4

-0.5

-0.3

0.6

0.7

-0.5

Labor productivity: (5) = (1) - (2)

1.2

2.3

2.8

2.5

1.8

1.1

-1.3

0.5

1.7

Contrib. of capital/labor ratio (6)

0.7

1.2

1.1

1.3

0.9

0.7

-0.6

0.3

0.4

TFP: (7) = (5) - (6)

0.5

1.1

1.7

1.2

0.9

0.4

-0.7

0.2

1.3
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Growth accounting: Japan

Source: Mitsuhiro Fukao, Keio University
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Basic models
• Early capital accumulation model: Harrod-Domar (1940s)
– Complementary inputs à la Leontieff
– Therefore production is constrained either by capital or by labour
– Knife-edge view of growth

• Early substitutable factors growth model: Solow-Swan (1956)
– Standard Cobb-Douglas production function
– Exogenous saving rate (simplifying assumption)
– The growth rate depends exclusively on demography and (exogenous)
technical progress: it is equal to n + g
– Policies that increase the saving rate influence GDP level, not growth

• Endogenous saving rate version of Solow-Swan: Ramsey (1928)
– A social planner chooses σ in order to maximise long term per capita
consumption. This implies the golden rule r = n + g
– Does not affect essential result: growth remains exogenous
pisani-ferry november 2010
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The neoclassical models compared
•

Exogenous saving rate: Solow-Swan

•

Endogenous saving rate: Ramsey
y

(n+δ)k

(n+δ)kt

consumption

kα

σ ktα

σkα
αkα
savings
k*

kt

k̂

•
•

In this graph k = K/L
Consequences :
– The savings rate σ affects GDP level,
but not the growth rate which only
depends on population growth and
technical progress
– No growth policy once the economy
reaches the steady state

•
•
•

k*

k

A social planner chooses σ in order to
maximise long term per capita
consumption
This determines the optimal level of
capital per head
This determines the marginal
productivity of capital so that r = n + g
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Rescuing Solow-Swan:
Mankiw, Romer and Weil (1992)
•

•

•

•

Solow-Swan model disappointing: in the
steady state the mystery of growth
remains
However can explain catching up: growth
is higher when capital per head is below
equilibrium value
Mankiw, Romer and Weil (1992) show that
an augmented Solow model (taking into
account human capital as a separate
production factor) accounts for
convergence and catching up
Especially convergence is conditional on
saving and human capital accumulation
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Endogenous growth
• Solow’s message: there is no such thing as a growth policy
once the economy has reached the steady state
• The problem with Solow: TFP is not exogenous
– Even if true at firm level, this is not true in the aggregate.
Productive efficiency depends on interaction among firms
(through e.g. quality of inputs, specialised suppliers, availability
of skills, etc..). There are positive externalities across forms
– But not true either at firm level. Technical progress does not
come from heaven. Firms invest in research and innovation,
thereby generating new products and processes.
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Endogenous growth (1): Externalities

•

Principle (Romer, 1986): non-decreasing marginal return on capital at
the aggregate level.

For each firm i, Yit = At K itα L1it−α
However At = AK tb where K is the total (economy - wide) capital stock
•

Mechanisms
– Know-how
– Infrastructures (e.g. telecoms)

•

Consequences
– The social return on investment is higher than the private retrun
– An increase in the savings rate increases growth
– Importance of network externalities, agglomeration, path-dependency
(ex: QWERTY keyboard)
– Public policies affect growth through both spending (infrastructures,
education) and taxation
pisani-ferry november 2010
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Endogenous growth(2): Innovation and
creative destruction
•
•

Principle : market structure
determines incentive to innovate
Mechanisms :
– Schumpeterian innovation through
creative destruction (vertical
differentiation, Aghion- Howitt
1992)
– Innovation through product
diversity (horizontal
differentiation, GrossmanHelpman 1989)

•

Consequence : growth depends on
expected returns on innovation

•

Public policies affects growth
through:
– Intellectual property regime
– Opening to FDI and technology
transfers
– Competition on product markets
– Trade opening and market size
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Schumpeter’s words
“These revolutions periodically reshape the existing structure of
industry by introducing new methods of production—the
mechanized factory, the electrified factory, chemical synthesis
and the like; new commodities, such as railroad service,
motorcars, electrical appliances; new forms of organization—the
merger movement; new sources of supply—La Plata wool,
American cotton, Katanga copper; new trade routes and markets
to sell in and so on. […] Thus there are prolonged periods of rising
and of falling prices, interest rates, employment and so on, which
phenomena constitute parts of the mechanism of this process of
recurrent rejuvenation of the productive apparatus.
Joseph Schumpeter (1942)

Joseph Schumpeter
1883-1950
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Beyond the production function
• International trade
• Economic geography
• History
– Path-dependency because of multiple equilibria

• Income distribution
• Institutions
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The « core-periphery » model (Krugman, 1991)
Agglomeration
•

Dispersion

Upstream demand externalities
(expenditure shifting / backward
linkages)

•

– Labour inflows → lower wages
– New firm settle in → lower
prices

Labour inflows → increase in local
demand → new business opportunities

•
•

Downstream production
externalities
(production shifting / forward
linkages)
Increased product diversity → lower
prices → higher purchasing power →
Labour inflows

Pro-competitive effect

Congestion costs:
– Pollution, infrastructure
congestion, production
bottlenecks, land shortage

•
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Core/periphery : the Tomahawk diagram
•

•
•

•

Two identical regions, N and S, two sectors, agriculture and manufacturing
(the latter is footloose and exhibits product differentiation under
monopolistic competition). Consumers exhibit preference for variety
Production involves fixed cost, manufacturing trade involves transport cost, so
openness depends on transport cost
Location depends on (a) market access effect (transport costs); (b) cost of
living effect (cheap manufactures reduce wage costs); (c) market crowding
effect (congestion)
Results in spatial concentration with unstable equilibrium
Proportion of workers
localized in the North

Openness
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Growth and inequality:
two-ways causations
Inequality → growth

Growth→ inequality
•

Kuznets (1955) : bell-shaped
relationship

•

Innovation creates
temporary rents (Galor et
Tsiddon, 1997)

•

No compelling empirical
evidence

•

Inequality and investment :
– The poor cannot invest because they
do not have access to credit
– A wealthy class may favour capital
accumulation: « A rising tide lifts all
boats » (J.F. Kennedy).

•

Economie politique :
– Conflicts over distribution penalise
investment (Bénabou, 1996)
– Inequality leads citizens to vote in
favour of redistribution through
distortive taxation (Alesina et Rodrik,
1994).
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Growth and institutions
•

Institutions: “The humanly devised constraints that structure human
interaction. They are made up of formal constraints (rules, laws, constitutions),
informal constraints (norms of behavior, conventions, and self-imposed codes of
conduct), and their enforcement characteristics.” D. North and R. Fogel (1990)

Source:
Ould Aoudia & Meisel (2007)
Institutional Profile database,
www.cepii.fr/francgraph/bdd
/institutions.htm
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Growth and institutions (cont’d)

•

•

Causality problem: good institutions
are costly (ex. anti-corruption)
–

Econometric
answer:
instrument
institutions using settlers mortality
(deemed
to
explain
colonization
strategies), cf. Acemoglu, Johnson &
Robinson (2001)

–

Theoretical
answer:
‘legal
origins’
(common law vs civil law), cf. Glaeser &
Shleifer (2002)

Legal origins

Related concepts:
–

‘Distance to frontier’
Aghion and Zilibotti, 2002)

(Acemoglu,

–

‘Limited access / open social orders’
(North, Wallis and Weingast, 2006)
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Source: Glaeser and Shleifer (2002).
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Making the best out of theory
Education, innovation, structural reform, market structure…

Y = A . F(K,L)
Investment and capital markets

•
•
•

Labor supply and labor markets

In the short run (a few months to a few years), potential output is exogenous;
growth is dominated by cyclical fluctuations and by stabilization policies
In the medium run (a few years), governments can influence potential output
through investment and labor supply
In the long run (many years), GDP and the labor/capital mix are determined
by demography, technology and market structures
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A growth/cycle dichotomy?

• Recessions may amplify growth
(creative destruction) as well as they
can slow it down (loss of
physical/human capital; unemployment
hysteresis)

The growth-stability trade-off: US
and EU

– Ongoing debate on permanent output
impact of financial crisis

• Macro instability can motivate
precautionary behavior and slow down
investment / consumption
• Resilience to macro shocks depends on
flexibility of the economy
Bénassy-Quéré & Coeuré
Economic Policy, Winter 2010
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The ‘Washington consensus’
The end-1980s Washington consensus

(i)
(ii)
(iii)
(iv)
(v)

fiscal discipline
reorientation of public expenditures
tax reform
financial liberalization
unified and competitive exchange
rates
(vi) trade liberalization
(vii) openness to foreign direct investment
(viii) privatization
(ix) deregulation
(x) secure property rights

The 2000s ‘augmented consensus’
(xi) corporate governance
(xii) anti-corruption
(xiii) flexible labor markets
(xiv) WTO agreements
(xv) financial codes and standards
(xvi) ‘prudent’ capital-account opening
(xvii) non-intermediate exchange rate regimes
(xviii) independent central banks/inflation
targeting
(xix) social safety nets
(xx) targeted poverty reduction
Source: Rodrik (2005)
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Education and innovation

R&D and innovation
•
•

Public funding of fundamental
research and university clusters
Incentives to private funding of
applied research
– Intellectual protection
– Innovation-friendly competition
regime

•

Channelling private savings
towards R&D and innovative SME
financing, e.g. through tax rebates

Education
•

•

Public financing justified by credit
constraints and unequal access to
knowledge
Difficult to assess private and social
return to human capital
– Relative returns of primary vs
secondary education depend on
‘distance to frontier’
– Threshold around 75% of US GDP per
capita (Aghion and Cohen, 2004)?

– France: FCPI, wealth tax rebate for
foundations…
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Unequal R&D effort

Share of world R&D effort in 2005
•

R&D expenditures in 2007 as % of GDP
– Japan: 3.4%; US: 2.7%; EU-27: 1.8% out
of which France: 2.1%, highest = Sweden:
3.6%, lowest = Cyprus: 0.4%

•

Different dynamics:
– US: new innovating SMEs
– EU: firms already in place

•

In the US, innovating firm creation
encouraged by:
– risk capital and IPOs
– lower entry cost
– more favorable resolution law

Source: OECD Science, Technology and
Industry Scoreboard, 2007.
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The role of competition and intellectual property

•

Competition and innovation on a panel
of UK companies

A difficult balance to strike:
– “Schumpeterian” model: innovation
financed by rent. Excessive competition
/ weak intellectual protection are bad
– But firms in place should be challenged
and patents can be used as deterrent to
competition

•

Recent examples:
– EC vs Microsoft
– European Parliament discussion on
software patentability
– WTO ‘TRIPS’ agreement for ARV drug
production in low-income countries

Source: Aghion et al. (2005).
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Making markets work better

Regulation and labor productivity

•

Labour supply
–
–
–
–

•

Source: Conway et al. (2006).

Family-oriented policies
Immigration
Welfare-to-work
Higher working time

Savings and investment
– Lower cost of capital (taxes,
competition)
– Channeling savings towards capex
– Public infrastructures (ex: TEN)
– Net social return must be
positive after accounting
for opportunity costs such
as distortive tax financing
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Developing financial markets

•
•

Often neglected in growth
strategies (ex: Lisbon)
Channels

Share of low-cash firms in total investment,
1955-2005

– Cost of capital
– Savings
– Allocation of capital

•

Major issue post crisis: is there a
trade-off between financial stability
and growth?
 See lesson 8

Source: Philippon and Véron (2008).

43

Countering distance and history
Regional GDP per person
as % of EU average
•

•
•
•
•

Trade-off between geographical equity (cf.
EU structural funds) and economic efficiency
(cf. French ‘competitiveness clusters’)
Transport infrastructures may encourage
agglomeration rather than dispersion
First best = agglomeration + lump-sum
transfers to low-income regions
Usually not feasible + multiple equilibrium
argument makes ‘big push’ possible
IT can help solve contradiction and support
efficiency-cum-equity by ‘making the world
flatter’
– Ex: 3G access in countryside or Africa
Source: Eurostat.
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