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2005 Educational Attainment Comparisons
Ages 25-34 vs. 55-64
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Gap Charts sources

Barbara M. Fraumeni and Gang Liu

Chapter 4: “Human Capital: Country Estimates 
using Alternative Approaches” in

UNU-IHDP and UNEP (2014), Inclusive Wealth
Report 2014. Measuring Progress Toward 

Sustainability , Cambridge: 

Cambridge University Press. 

Robert J. Barro and Jong-Wha Lee (2013) “Barro-Lee 
Educational Attainment Data Set” version last 
updated April 9, 2013, accessed October 2013.
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NOT representing the World Bank
in this presentation
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Opportunity –I2D2
·World Bank International Income Distribution 

Data Base (I2D2)

·Only available to someone with a World Bank 
email

·Covers at least 160 countries

·Includes information from over 950 surveys

·Earliest 1980, some for 2013 (or later as it is 
updated)
·Harmonized

·Nationally representative

·Weights available
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Opportunity –I2D2

·Includes demographic, education, labor force and 
other variables

·Currently housed in the World Bank’s Poverty & 
Inequality Unit

·Data not necessarily clean 

·Early description

Montenegro, Claudio E., and Maximilian Hirn. 
(2009) "A New Disaggregated Set of Labor Market 

Indicators using Standardized Household Surveys 
from around the World," World Bank. 

6



Opportunity
Montenegro & Patrinos

Montenegro, Claudio O. and Harry Anthony 
Patrinos (September 2014) “Comparable Estimates 
of Returns to Schooling Around the World,” World 

Bank Policy Research Working Paper #7020.

·Two versions of Mincer semilog equations

·With # of years of education

·With dummies for level of education achieved

·Both with the natural log of earnings as the 
dependent variable
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Opportunity
Montenegro & Patrinos

·Both types of Mincers have potential experience 
and potential experience squared as variables, 
with potential experience = (age – years of 
schooling – 6)

·Ages 15-65, wage and salary workers only

·Significantly more countries and surveys for 
single year of school equation and lower standard 
deviations
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Montenegro & Patrinos Results
·Returns to schooling averaged about 10%

·On average higher for females than for males, for 
both forms of the equation (eqn. 1: 11.7% vs. 9.6%)

·Overall averages

·Primary: 10.6%

·Secondary: 7.2%

·Tertiary: 15.2%

·Returns differed significantly by country
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Proof of Concept –Chile 2009 

·Allows for  the construction of a 
modified Jorgenson-Fraumeni for a 
large number of countries

·Modified as not allowing for additional 
years of schooling completed

·Based on years of schooling equation to 
maximize number of countries covered

10



Proof of Concept –Chile 2009 
·Proof of concept was part of the CWON effort

World Bank (2006) Where is the Wealth of Nations: 
Measuring Capital for the 21st Century ,

Washington, DC: World Bank.

World Bank (2011)The Changing Wealth of Nations: 
Measuring Sustainable Development in the New 

Millennium , Washington, D.C: World Bank.
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Proof of concept

·Proof of concept exercise demonstrated that 
Jorgenson-Fraumeni could be implemented for a 
large number of countries

·A representative country approach would be 
needed to cover some number of the target 140 
countries
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Challenges
·Extending estimates to include:

·Self-employed

·Informal economy

·Control totals

·Often by broad, labor force participation, age and 
gender categories

·Definitions of available control totals may differ 
from country to country
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Challenges –Thin Estimates

·May be that no one of a certain age, gender, and 
education category responded

·Likely thinnest estimates for young (15-19) and 
some age and education categories for women

·Changing education composition across time

·Barro-Lee (B-L)

·Even for some B-L data because of source data, %s 
seem to vary up and down by more than might be 
realistic 
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U.S. HC Productivity to MFP
Deepening Analysis

·Standard equation relates labor productivity to 
MFP via a capital deepening term

·This analysis relates HC productivity to MFP with 
three new terms:

·Market labor deepening

·Labor time in household and production and 
leisure deepening

·Capital deepening

·All deepening relative to HC
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New Deepening Equation
ln(O(t)/LHC(t))-ln((O(t-1)/LHC(t-1)) =

VLM(t)*[ln(LM(t)/LHC(t)) - ln(LM(t-1)/LHC(t-1))] +

VLT(t)*[ln(LT(t)/LHC(t)) - ln(LT(t-1)/LHC(t-1))]

VK(t)*[ln(K(t)/LHC(t)) - ln(K(t-1)/LHC(t-1))] +

ln(MFP(t)) - ln(MFP(t-1)),
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Graph from

Barbara M. Fraumeni, “Human Capital Productivity,” 
draft for a chapter in Productivity Dynamics in 

Developed and Emerging Economies, a volume being 
edited by Deb Kusum Das in honor of Professor K L 

Krishna

Data from 

Fraumeni, Barbara M., Michael S. Christian, and Jon D. 
Samuels (forthcoming) “The Accumulation of Human 

and Non-Human Capital, Revisited” 

Review of Income and Wealth
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Results
·When multifactor productivity change is the greatest 

contributor to economic growth:  1950-1973 and 1999-
2000, capital deepening is the second largest 
contributor
·In the other sub periods, time in household 

production and leisure labor outlay deepening is the 
largest contributor to economic growth, followed by 
capital deepening
·Although the contribution of total labor is the largest 

single contributor to economic growth in five out of 
seven periods (Figure 1 in Tokyo paper), capital has a 
higher rate of growth than any of the labor 
subcomponents in all sub periods
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Results
·The rate of growth of human capital is highest in 1950-

84

·The pace of increases in the average educational 
attainment of worker-aged individuals slowed in the 
U.S. in about 1980

·Increases in female labor force participation 
continued until the mid-nineties

·According to the US BLS and AAUW, the median 
gender pay gap decreased by 20 percentage points 
between mid to late 70’s and mid-2000’s

·Decreased female time in HH production may be 
offset by increases in the value of female time
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Results
·Between 1965 and 2010, actual time spent in 

household production
·By women decreased by 35 percent 
·By men increased by 23 percent.  
·Net effect was a 15 percent decrease

Bridgman, B., A. Dugan, M. Lal, M. Osborne, and S. 
Villones. 2012. ‘Accounting for Household Production in 

the National Accounts, 1965–2010’, Survey of Current 
Business. Washington, D.C.: Bureau of Economic Analysis, 

U.S.  Department of Commerce, May.

·Decreased female time in HH production may be 
offset by increases in the value of female time
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Results

·More needs to be done to analyze the deepening 
results, but directional clues are abundant
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Continuing Research
·More than enough fodder for future research

·Hopefully the World Bank project to estimate J-F for a 
large number of countries will continue

·Implications of the increasing education levels of 
younger vs. older workers for future economic growth

·Implications of countries having populations with 
continuing very low education levels
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