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Taking Solow Seriously: Questionsg y

• 1) Do the prediction of the Solow model hold qualitatively ) p q y
and quantitatively in explaining cross-countries 
differences in long-run income per person?

• 2) What if we add human capital to the explanatory 
variables?variables?

• 3) Does the prediction of conditional convergence hold? 
At what speed? 

2



Taking Solow Seriously: Answersg y

• 1) The simple Solow model has the right qualitative ) p g q
implication but cannot explain the quantitative 
differences well

• 2) Augmenting Solow with human capital  explains most 
of the differences in cross-country income per person.of the differences in  cross country income per person. 
Still there is an important role for differences in 
productivity.

• 3) Conditional convergence exists but is slow.
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Basic Solow
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Usual capital dynamic equation: In Balanced Growth Path
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Explaining long-run income per personp g g p p
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The above relation expresses the relation between income per person, p p p ,
investment rate, population growth and depreciation, assuming common 
values of A(0).

Issues:Issues: 
a) Correlation between A(0) and savings-population growth
b) The model predicts the magnitudes of the coefficients, hence one can 

test the bias
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c) The above equation can be used as “basis for cross-country 
accounting”.



DataData
• Summers and Heston Data set, now Penn World Table, 

are used to measure variablesare used to measure variables

• 3 samples: all countries, Excluding those with a very3 samples: all countries, Excluding those with a very 
poor data quality, OECD

• Averaged 1960-85 
– s=investment rate, 
– n=growth rate of the populationn growth rate of the population.

•
• The analysis has been updated several times with 
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Textbook Solow
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How did the model perform?

• Success:
– Signs of coefficient
– Restriction of same magnitude and opposite sign

E l i 60 70% f i ti ll t i– Explain 60-70% of variation across all countries

• FailuresFailures
– Magnitude of coefficient, α is too large to be the share 

of physical capital
Explanatory power in OECD– Explanatory power in OECD

8



Adding Human Capital

Production Function

Accumulation of capital and human capital

B l d G th P thBalanced Growth Paths
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Estimable equationq

S should measure investments in human capitalSh should measure investments in human capital 
share of people in age 15-19 that is enrolled in school

Advantages of this equation
1) Human capital accumulation may explain some differences
2) Coefficient on population is higher
3) Phisical and human capital accumulation are related, explaining the upward 
bias of previous share estimates
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bias of previous share estimates



Solow with Human Capitalp
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Conditional ConvergenceConditional Convergence
Growth

Initial condition

As we can calculate the BGP values of income per person we can also 
1) Assess if there is conditional convergence
2) Calculate its speed2) Calculate its speed

We can Test absolute convergence and conditional convergence
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Absolute convergenceAbsolute convergence
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Conditional convergenceConditional convergence
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ConclusionsConclusions
• Solow model with a production function as             p

Explains most of the cross-country income variationp y

It also predicts conditional convergence, although at a rather slow rate. 
Speed of convergence is about 2% which I consistent with the Solow 
formula using human and physical capitalformula using human and physical capital.

What determines savings, education and population growth?What determines savings, education and population growth?
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Calibrating productivity differences, 1980
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Calibrating productivity differences, 2000g p y ,
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Year 2000
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Comparing the Trefler (Trade-based) approach and the calibrated p g ( ) pp
(Hall and Jones) approach in estimating labor productivity
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Comparing the Trefler (Trade-based) approach and the calibrated p g ( ) pp
(Hall and Jones) approach in estimating capital productivity
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