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1.1

Economic Growth and International Convergence
The Mankiw-Romer-Weil analysis

Growth
Economic Growth and the neoclassical model
• Solow-Swan model
• Mankiw, G., Romer, D. and Weil, D. (1992), A contribution to the empirics of economic growth,
QJE
• Once a country has a growth rate below the steady-state level, they grow at a faster rate.
• = convergence to the steady-state level, which is the same for each country.
• . . . if technologies and preferences are identical.
MRW: basic Solow model
Solow model, Cobb-Douglas, CRS
Y (t) = K (t)α [ A(t) L(t)]1−α

(1)

• A(t) – total factor productivity
·

K = sY − δK

(2)

• Lt = L0 ent és At = A0 e gt
• s is investment rate, δ is depreciation rate, g is the rate of technological progress and n is the
exogenous rate of population growth
• k = K/L, y = Y/L
·

k = sy(t) − (n + g + δ)k(t) = sk(t)α − (n + g + δ)k(t)
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(3)

MRW: First results

Results
• They confirm some important theoretical results
• The coefficients of saving and population growth have opposite signs
• We cannot reject that the two effects are equal in magnitude.
• We can explain a lot of things. . .
• . . . but: α is too high
• . . . but: developed countries are different
Augmented Solow model
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MNW: Augmented model – results
• Human capital measure has a strong, significant effect
• The model explains almost 80 percent of variation in income per capita (increased)
• The sum of the coefficients is equal to zero.
• Restriction can not be rejected
• β ' 0.3 − 0.4
• Consistency with the data, e.g. Y = L1/3 K1/3 H 1/3
MNW: Conslusion
• Consistency with the data, e.g. Y = L1/3 K1/3 H 1/3
• On the whole, these models indicate different steady state levels that are affected by exogenous
determinants.
• Steady-state: accumulation of human and physical capital, growing population
• Convergence only if we control for the determinants of the steady-state
• = conditional convergence
• The speed of convergence: λ = (n + g + δ)(1 − α − β) ' 0.02
• = GDP growth rate is the function of steady state, exogenous parameters (sk , sh ,n + g + δ) and the
initial level of income (yo ) (Deduct this result - homework!)

1.2

Interpretation of convergence

Convergence estimation
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Convergence estimation

Convergence estimation
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Empirical results
• Basic setup: no convergence, poor countries do not grow faster (Table 3)
• When we take into account the steady state conditions, the effect of the initial level of income is
significant and negative; conditional convergence (Table 4)
• Human capital matters, stronger convergence (Table 5)
• However, the convergence occurs as a quite slow process
• The Solow model is not so bad...

Two concepts of convergence: remarks
• Barro and Sala-i-Martin (1995): Economic Growth, Chapter 11
• Up until now we’ve dealt with β-convergence (poor countries catching up with rich nations)
• According to another concept, convergence occurs when the dispersion of log per capita income
within a group of countries declines over time. We call this process σ-convergence.
Two concepts of convergence: remarks
• In the case of β-convergence there are no overtaking or big jumps
• β-convergence tends to generate σ-convergence – however, this is not a rule
• To put it in a more accurate way, β-convergence is a necessary but not a sufficient condition for
σ-convergence. (Derive this statement! - homework!)
• The dispersion of income can be determined by exogenous shocks (e.g. oil-price shock), that affect
only a limited number of countries. It can influence our convergence estimation.
Two concepts of convergence: EU8
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Two concepts of convergence: EU8
Convergence relative to the country mean

Two concepts of convergence: EU8

Two concepts of convergence: EU8
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β
σ
interesting
Germany 2,4% 0,31–0,19
UK
2,8% 0,17–0,12 *
Italy
1,5% 0,42–0,27 *
France
1,2% 0,21–0,14
Spain
1,8% 0,35–0,22
How could we explain the differences? - homework!

A different model: Quah
Danny Quah: Convergence Clubs
• What if there appear plenty of connections within a group of countries, wherefore individual
growth cannot explain precisely the convergence path?
• Empirical results: instead of unconditional convergence, evolving two groups and countries converge to one of these two ‘peaks’
• = σ-convergence within the two groups
• =‘twin peaks’
• e.g. Asian convergence and EU convergence to a different level

A different model: Quah
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