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Rationale: Theoretical background

Endogenous growth theory - Becker (1964)
Human capital contributes for Economic growth

Policy domains

Early studies of macroeconomic benefits of education
Education has macroeconomic
benefits

individual and societal benefits of education
healthier life-styles

finance

personal monetary benefits
higher productivity

David Ricardo (1817)

active political involvement
lower propensity to commit
crime

William Petty (1691)

job satisfaction

(skill match)

better health and safety at the
workplace

wage

Adam Smith (1776)

education

better employment

employment

migration

reduced risk of unplanned
pregnancy, etc.

www.fibs.eu

Rationale: Empirical modelling of Human Capital theory

The estimated measures of Human capital
 Education stock
 prospective (the income based approach)
 retrospective (cost-based approach) methods
in the theory of Romer (1990) the growth of GDP is regressed on the level of human capital while
in the theory of Lucas (1988) the growth of GDP is regressed on the growth of human capital.
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Rationale: Endogenous growth theory models
Study
Barro (1991)

Mankiw
et al.
(1992)

Levine and Renelt
(1992)
Persson and Tabellini
(1994)
Barro and Lee
(1994)
Benhabib and
Spiegel (1994)
Easterly and Levine
(1997)

Hanushek and
Kimko (2000)

Dependent variable
Annual growth rate
of per capita GDP,
1960–85
(98 countries)
Growth in
GDP per worker,
1960–85
(countries divided into non-oil,
intermediate, OECD)
Annual growth rate
of per capita GDP,
1960–89
Per capita growth
1830-1985 – 20 year subperiods
(9 countries)
Per capita growth rate data in the
periods 1965 to 1975 and 1975 to
1985
Growth in per capita
income, 1965–85
Annual growth rate
of per capita GDP,
1960–90

Annual growth rate
of per capita GDP,
1960–90

proxied “Education”
Independent variables
Primary and secondary
gross enrollment rates in
1960

Pritchett (2001)

Annual growth rate
in GDP per worker,
1960 to 1985

Secondary school net
enrollment
rate

Krueger and
Lindahl (2001)

Annual growth rate
of per capita GDP,
1965–85

Hoeffler (2002)

Growth in per capita
GDP, 1960–90

Barro and Sala-iMartin (2004)

Per capita GDP
growth rate (10 year
periods), 1965–95
Annual growth rate
of per capita GDP,
1960–96
Growth in per capita
GDP, 1960–00

Primary and secondary
gross enrollment rates in
1960
Index of schooling

Average years of secondary
schooling of adults, age 25+
Human capital stock
estimated by Kyriacou
Barro and Lee’s average
years of schooling (of
adults age 25+) in the
initial year of the 10-year
period
Barro and Lee’s average
years of schooling (of
adults age 25+) in 1960

Study

Sala-i-Martin
et al.
(2004)
Bloom
et al.
(2006)
Cohen and Soto
(2007)
Hanushek and
Woessmann (2008)

Dependent variable

Growth rate in GDP
per worker, 1960 to
1990
Annual growth rate
of per capita GDP,
1960–96

proxied “Education”
Independent variables
Change in Barro and Lee’s
average years of schooling
(of adults age 25+)
Change in years of schooling,
based on Barro and Lee data
Initial (1965) average years
of schooling
Average years of schooling at
beginning of time period,
from Barro and Lee data
Average years of secondary
schooling of adult males, age
25+
Primary, secondary and
higher education gross
enrollment rates in 1960
Change in years of schooling,
based on Barro and Lee
data, separately for primary,
secondary and higher
Change in years of schooling,
using new data generated by
authors
Years of schooling, 1960,
from Cohen and Soto
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Rationale: results of previous FiBS studies
•
•

AES participation is positive
and significant for economic
growth
AES participation is also
significant and contributing
to economic growth for the
next year

Source: FiBS / CEDEFOP, 2012
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Defining human capital

Defining working environment
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Learning new things in work
Problem-solving activities
Complexity of tasks
Discretion in fixing work methods
Discretion in setting work rate
Horizontal constraints on work rate
Hierarchical constraints on work rate
Norm-based constraints on work rate
Automatic constraints on work rate
Team work
Job rotation
Quality norms
Responsibility for quality control
Monotony of tasks
Repetitiveness of tasks

Discretionary learning environment
Taylorism
Lean
Simple or traditional

Source: EWCS questionnaire, 2005-2016. Based on Lorenz, Arundel, Valeyre methodology, 2005
Source of picture: http://www.alivewithideas.com/blog/inspirational-working-environment

Regression model

Datasets:
Eurostat
Adult education survey
Continuing vocational training survey
European working conditions survey
Years: 2005-2015
Regression type: Panel data analysis Fixed effects
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Growth regression model
•

Human capital formation is robust, and
positive and significant to Real GDP per
capita growth

•

Share of graduates of STEM nor overall share
of adults with tertiary education, nor PISA
test numeracy results are significant
R&D expenditure is not significant

•
•

Discretionary working environment itself and
in combination with HCF is not significant

•

Initial state of wealth (GDP per capita) has
marginal decreasing effect on per capita
growth
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Growth regression model with reverse causation
•

Human capital formation is
not impacted by Real GDP per
capita growth

•

Nor by types of working
environment
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Growth regression model with gender
•

Human capital formation of females, i.e.
female adult education is positive and
significant to Real GDP per capita growth

•

Gender inequality index turned to be not
significant, therefore not robust when other
control variables included

www.fibs.eu

Conclusion for growth model
•

We provide a theoretical framework as well as an empirical basis for an improved understanding of the
wider macroeconomic benefits of adult education.

•

We investigate the causality relationship between adult education and economic growth in European
countries for 2005-2015 time period.

•

Our results show that neither higher education attainment nor share of graduates with STEM degrees have
no significant positive effect on economic growth. Only stable significant and positive impact is by Human
capital formation (adult education).

•

Our model is robust while holding the other most favourably treated factors such as PISA scores,
educational attainment levels, R&D, etc.

•

In our panel data analysis we did also reverse causation regression, and saw that Human capital formation
is not driven by growth.

•

We conclude that adult education increases economic growth, especially it is efficient to achieve growth in
short term period. This in turn raises the issue of governmental accountability for intervention.
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Macroeconomic effect of adult education: Innovation
…Europe’s chance to lead the next wave of innovation
will depend on our ability to put together the right mix of
policies and instruments… Europe must focus its
approach on three levels. First, substantial investment is
needed in scientific and technological research, with a
focus on major societal and industrial challenges.
Second, the business environment must be made more
innovation-friendly and less risk-averse. Third, European
citizens must be supported through what will be a fast
and, for some, turbulent transition...
A renewed European Agenda for Research and Innovation Europe's chance to shape its future
(The European Commission's contribution to the Informal EU
Leaders' meeting on innovation in Sofia on 16 May 2018)

Source: European Innovation Union Scoreboard, 2016.
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Innovation model: Rationale
Dependent

Independent

Beta coefficient

Innovation index (2010)

Factor 1 (Organisation typology)

0.11

Factor 2 (Human Capital Formation)

0.27

GDP per capita (2010)

0.03

Cognitive factors (all years)

0.78***

Share of tertiary education (2005)

-0.01

R²
0.84

Source: FiBS / CEDEFOP, 2012

•

Cognitive factors defined as complexity and higher problem solving at the workplace
turned to be main driver for innovation index
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Innovation regression model
•

Discretionary working environment is
positive and significant in the regression

•

Joint impact of human capital formation and
discretionary learning environment is robust
and positively contributes for innovation
when controlling for other explanatory
variables
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Conclusion for innovation model

•

Drawing on cross-country data, we found Discretionary organization of work and Human capital
formation to be most effective at driving innovation.

•

While HCF is not significant alone, joint effect of Discretionary working environment and HCF is positive
and significant.

•

Working environment that hinders workers in developing their skills while working is one that imposes
low cognitive demands and comprises monotonous tasks tend to present negative correlation with
innovation index.
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