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Outline of the course

1 The Malthusian Era

2 Fundamental causes of growth

3 Innovation and crises

4 Unleashing talent

1 Migration
2 Inequality and social mobility

1 cross-sectional income inequality
2 intergenerational mobility
3 impact of the Finnish comprehensive school reform

3 Women
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Inequality

• We will talk about two types of income inequality
• cross-sectional (snapshot at certain point in time)
• intergenerational (persistence in incomes over generations)

• Next: trends in cross-sectional inequality

• Most of the lecture: intergenerational/social mobility
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Trends in income inequality

• Historical gini-coe�cients not available due to data constraints

• However, tax records contain information for the top incomes
• huge data collection initiative (Atkinson, Saez, Piketty, 2010),

results available at World Wealth & Income Database

Example of the sources: distribution of taxable income in the Helsinki area in 1929.
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Income inequality: Europe vs. the US, 1900-2010
Piketty (2014)
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The top decile income share was higher in Europe than in the U.S. in 1900-1910; it is a lot higher in the 
U.S. in 2000-2010. Sources and series: see piketty.pse.ens.fr/capital21c.  

Figure 9.8. Income inequality: Europe vs. the United States, 1900-2010  
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Trends in top 1% income inequality
Using data from the World Top Income Database
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Trends in top 1% income inequality
Using data from the World Top Income Database
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Wealth inequality, 1810-2010
Piketty (2014)
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Until the mid 20th century, wealth inequality was higher in Europe than in the United States. 
 Sources and series: see piketty.pse.ens.fr/capital21c.  

Figure 10.6. Wealth inequality: Europe and the U.S., 1810-2010  

Top 10% wealth share: Europe 

Top 10% wealth share: U.S. 

Top 1% wealth share: Europe 

Top 1% wealth share: U.S. 
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Cross-sectional and intergenerational inequality

• Think of two societies with the following characteristics
• society A: compressed distribution of lifetime incomes within a generation,

but children perfectly inherit the positions of their parents
• society B: large cross-sectional inequality,

but parents' income do not predict the incomes of their children

• Which one is more equal?

Fair? E�cient?
• no clear answer to the �rst question
• beliefs about fairness clearly very normative
• implications for e�ciency (and fairness) depend on the

sources of inequality and the lack of mobility

• Next: how to measure intergenerational mobility
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The Origins of Regression

• The term �regression� originates with Sir
Francis Galton's studies on heritability

• For example, Galton (1886) showed that,
on average, children of tall parents are tall,
but not as tall as their parents (next slides)

• Galton called this property "regression
toward mediocrity� (nowadays we say "regression
to the mean")

Sir Francis Galton (1822�1911), father of regression and independent rediscoverer of correlation, also made important
contributions in psychology (synaesthesia, questionnaire), biology (the nature and mechanism of heredity), meteorology
(anti-cyclone, weather maps) and criminology (�ngerprints). �[He] is also remembered for having founded the Eugenics
Society, dedicated to breeding better people. Indeed, his interest in regression came largely from this quest. We conclude
from this that the value of scienti�c ideas should not be judged by their author's politics.� (Angrist, Pischke 2009)

http://galton.org/essays/1880-1889/galton-1886-jaigi-regression-stature.pdf
http://en.wikipedia.org/wiki/Francis_Galton
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The Origins of Regression
Galton (1886)
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Intergenerational income mobility: measurement

• Galton's approach remains the workhorse of measuring intergenerational income mobility.
The basic regression is

ys = α+ βyf + ϵ

• ys is log lifetime earnings, yf is his father's log lifetime earnigs,
• β is the intergenerational income elasticity (IIE or IGE)

▶ child's expected lifetime income is predicted to be β percent higher
when father's income is 1 percent higher

• Challenges in estimating β
• measurement error in father income (attenuation bias)
• association btw son's and father's log incomes highly nonlinear
• log(0) not de�ned

• Most existing work uses IIE, but the literature seems to be moving towards rank
correlations (more below)
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Intergenerational income mobility: measurement

• Important: this is a purely descriptive exercise
• how does parent's income predict their children's income?
• not how it a�ects their children's income

• Thus ommitted variables bias is not a concern
• indeed, parents' income is a proxy for broader �family background�

that includes shared genes, culture etc.

• At the end of the lecture we discuss a causal question
• how does changes in the education system a�ect IIE?

• We don't discuss the causal impact of family income
• how would children's outcomes change if we would manipulate

parents' income but keep everything else constant?
• can you think of a research design to answer this question?
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Measurement error: attenuation bias in action
Solon (1992)

VOL. 82 NO. 3 SOLON: INTERGENERATIONAL INCOME MOBILITY 401 

TABLE 2-OLS ESTIMATES OF p FROM LOG EARNINGS DATA 

Year of Measure of father's log earnings 
father's Single-year Two-year Three-year Four-year Five-year 
log earnings measure average average average average 

1967 0.386 
(0.079) 
[322] 0.425 

(0.090) 
1968 0.271 [313] 0.408 

(0.074) (0.087) 
[326] 0.365 [309] 0.413 

(0.081) (0.088) 
1969 0.326 [317] 0.369 [301] 0.413 

(0.073) (0.083) (0.093) 
[320] 0.342 [309] 0.357 [290] 

(0.078) (0.088) 
1970 0.285 [312] 0.336 [298] 

(0.073) (0.084) 
[318] 0.290 [301] 

(0.082) 
1971 0.247 [303] 

(0.073) 
[307] 

Notes: Standard-error estimates are in parentheses, and sample sizes are in brackets. 

TABLE 3-OLS ESTIMATES OF p FROM LOG EARNINGS DATA FOR 
"BALANCED" SAMPLE (N = 290) 

Year of Measure of father's log earnings 
father's Single-year Two-year Three-year Four-year Five-year 
log earnings measure average average average average 

1967 0.369 
(0.094) 

0.409 
1968 0.396 (0.093) 0.431 

(0.087) (0.093) 
0.422 0.420 

1969 0.406 (0.088) 0.405 (0.094) 0.413 
(0.085) (0.090) (0.093) 

0.382 0.397 
1970 0.309 (0.089) 0.374 (0.090) 

(0.087) (0.088) 
0.324 

1971 0.285 (0.086) 
(0.078) 

Note: Standard-error estimates are in parentheses. 

held constant, the estimates for 1967-1969 
are fairly similar, but those for 1970-1971 
are noticeably smaller. Part of the explana- 
tion, especially for 1971, seems to be that 
the increased variance in father's log annual 
earnings in recession years worsens the 
errors-in-variables bias. 

To explore further the robustness of the 
results, several sets of variants of the Table 
2 regression for s = 1967 are estimated. The 
first set involves exclusion of outlier obser- 
vations. Reestimation excluding sons and 
fathers with annual earnings less than $1,000 
reduces the sample size to 311 and gives a p 

This content downloaded from 130.233.243.231 on Sun, 30 Mar 2014 16:49:17 PM
All use subject to JSTOR Terms and Conditions

As father's income is measured over
a longer period, it becomes a better
proxy of his lifetime income, there is
less attenuation bias and the IIE
elasticities increase substantatially.
This example illustrates the
di�culties of comparing IIE
estimates across studies based on
di�erent sample restrictions. Solon's
work led to a substantial
re-evalution of the extent of social
mobility among economists and
pushed their views closer to those
held by sociologists (who have a
long tradition of measuring social
mobility using occupations and/or
education).
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Nonlinearities: log-log
Chetty, Hendren, Kline, Saez (2014)

A Level of Child Family Income vs. Parent Family Income Log Child Family Income vs. Log Parent Family IncomeB

FIGURE I

Association between Children’s and Parents’ Incomes

These figures present nonparametric binned scatter plots of the relationship between child income and parent income. Both panels
are based on the core sample (1980–1982 birth cohorts) and baseline family income definitions for parents and children. Child income
is the mean of 2011–2012 family income (when the child is approximately 30 years old), whereas parent income is mean family income
from 1996 to 2000. Incomes are in 2012 dollars. To construct Panel A, we bin parent family income into 100 equal-sized (centile) bins
and plot the mean level of child income versus mean level of parent income within each bin. For scaling purposes, we do not show the
point for the top 1% in Panel A. In the top 1% bin, mean parent income is $1.4 million and mean child income is $114,000. In Panel B,
we again bin parent family income into 100 bins and plot mean log income for children (left y-axis) and the fraction of children with
zero family income (right y-axis) versus mean parents’ log income. Children with zero family income are excluded from the log income
series. In both panels, the 10th and 90th percentile of parents’ income are depicted in dashed vertical lines. The coefficient estimates
and standard errors (in parentheses) reported on the figures are obtained from OLS regressions on the microdata. In Panel A, we
report separate slopes for parents below the 90th percentile and parents between the 90th and 99th percentile. In Panel B, we report
slopes of the log-log regression (i.e., the intergenerational elasticity of income or IGE) in the full sample and for parents between the
10th and 90th percentiles.
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 at Aalto University Library on January 27, 2015 http://qje.oxfordjournals.org/ Downloaded from 

This �gure presents log income for
children (left y-axis) and the
fraction of children with zero family
income (right y-axis) for 100 bins of
parents' log income. Data covers all
US taxpayers in 2011�12. Children
are born between 1980�1982.
Intergenerational elasticity (IGE)
estimates highly sensitive for
including/excluding the tails of
parental income distribution.
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Nonlinearities: rank-rank
Chetty, Hendren, Kline, Saez (2014)
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A Mean Child Income Rank vs. Parent Income Rank in the U.S. Cross-Country ComparisonsB

FIGURE II

Association between Children’s and Parents’ Percentile Ranks

These figures present nonparametric binned scatter plots of the relationship between children’s and parent’s percentile income
ranks. Both figures are based on the core sample (1980–1982 birth cohorts) and baseline family income definitions for parents and
children. Child income is the mean of 2011–2012 family income (when the child is approximately 30 years old), and parent income is
mean family income from 1996 to 2000. Children are ranked relative to other children in their birth cohort, and parents are ranked
relative to all other parents in the core sample. Panel A plots the mean child percentile rank within each parent percentile rank bin.
The series in triangles in Panel B plots the analogous series for Denmark, computed by Boserup, Kopczuk, and Kreiner (2013) using a
similar sample and income definitions. The series in squares plots estimates of the rank-rank series using the decile-decile transition
matrix from Corak and Heisz (1999). The series in circles in Panel B reproduces the rank-rank relationship in the United States from
Panel A as a reference. The slopes and best-fit lines are estimated using an OLS regression on the microdata for the United States and
on the binned series (as we do not have access to the microdata) for Denmark and Canada. Standard errors are reported in
parentheses.
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 at Aalto University Library on January 27, 2015 http://qje.oxfordjournals.org/ Downloaded from 

This �gure is similar to the
previous one execpt that we
now plot children's income
rank on parental income rank.
This relationship is almost
perfectly linear in CHKS data.
Furthemore, people with zero
income can now be included
in the analysis. See here for
the full story.
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Nonlinearities: rank-rank
Finland, 1978�1982 birth cohorts

Figure 2: Child vs parent income and earnings percentile - 1978-1982 birth cohorts
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(a) Child vs parent earnings percentile
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(b) Child vs parent gross income percentile
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(c) Child vs parent disposable income percentile

Notes: Earnings is defined as the sum of employment and self-employment earnings. Gross income is defined as the personal monetary
incomes and benefits including capital income and including all the taxable transfers. Disposable income is defined as net income (sum of
earned income, entrepreneurial income, property income, and current transfers received) after taxes and other levies. See Figure 1 for further
notes. Figures are the same, but this figure shows the results for the 1978 to 1982 birth cohorts instead.

4

The same as the previous one,
but using data from Finland
for birth cohorts 1978�82.
Child's income/earnings rank
is measured at age 30, and
parent's when the child is 16
years old. Data: Statistics
Finland's FOLK modules.
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Geographical variation in rank-rank slopes, U.S.
Chetty, Hendren, Kline, Saez (2014)

FIGURE VI: The Geography of Intergenerational Mobility

A. Absolute Upward Mobility: Mean Child Rank for Parents at 25th Percentile (r̄25) by CZ

B. Relative Mobility: Rank-Rank Slopes (r̄100 ≠ r̄0)/100 by CZ

Notes: These figures present heat maps of our two baseline measures of intergenerational mobility by commuting zone (CZ).
Both figures are based on the core sample (1980-82 birth cohorts) and baseline family income definitions for parents and
children. Children are assigned to commuting zones based on the location of their parents (when the child was claimed as
a dependent), irrespective of where they live as adults. In each CZ, we regress child income rank on a constant and parent
income rank. Using the regression estimates, we define absolute upward mobility (r̄25) as the intercept + 25◊(rank-rank
slope), which corresponds to the predicted child rank given parent income at the 25th percentile (see Figure V). We define
relative mobility as the rank-rank slope; the di�erence between the outcomes of the child from the richest and poorest family
is 100 times this coe�cient (r̄100 ≠ r̄0). The maps are constructed by grouping CZs into ten deciles and shading the areas so
that lighter colors correspond to higher absolute mobility (Panel A) and lower rank-rank slopes (Panel B). Areas with fewer
than 250 children in the core sample, for which we have inadequate data to estimate mobility, are shaded with the cross-hatch
pattern. In Panel B, we report the unweighted and population-weighted correlation coe�cients between relative mobility and
absolute mobility across CZs. The CZ-level statistics underlying these figures are reported in Online Data Table V.

Heat map of rank-rank slopes
by commuting zone (CZ).
Children are born in 1980-82
and assigned to CZs based on
the location of their parents
when the child was claimed as
a dependent, irrespective of
where they live as adults.
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Time variation in social mobility, Norway
Pekkarinen, Salvanes, Sarvimäki (2017)
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This �gure presents three
alternative measure of social
mobility: rank�rank slopes,
intergenerational income
elasticities and brothers'
income correlations. The
x-axis refers to the birth year
of sons (daughters are
excluded due to data
constraints).
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Rank-rank: Norwegian men born in 1935�39
Pekkarinen, Salvanes, Sarvimäki (2017)
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The rank-rank association is
not linear in Norway ... but
becomes more so over time
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Rank-rank: Norwegian men born in 1970�74
Pekkarinen, Salvanes, Sarvimäki (2017)
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Interpretation of social mobility measures
Becker and Tomes (1979); Solon (2004); Hassler et al (2007); Ichino et al (2011)

• Possibility 1: Equality of opportunity
• educational system creates skill-gaps between

the o�spring of high status and low status parents
• or: children of the elite get the best jobs regardless of skill

• Possibility 2: Equality of outcomes
• low returns to skill/e�ort could lower father-son associations

(e.g. father-son associations changed in Cambodia in late-1970s, too)

• Next: the impact of a school reform in Finland

Matti Sarvimäki Inequality and social mobility Economic History 20 / 29
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Comprehensive school reforms
Pekkarinen, Pekkala, Uusitalo (2009)

• After WWII many European countries
implemented major educational reforms

• The Finnish 1972-77 reform is a represenatative,
though late, example

• old system: selection into academic and
vocational tracks at age 11

• new system: postpone this choice to age 16

• The main motivation for the reform was to provide equal
educational opportunities to all students irrespective of
place of residence or social background.

�Gifted but poor. Give him an equal chance. Choose the Labour Party�.
A Swedish election poster form 1948.
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Finnish school systems
Pekkarinen, Pekkala, Uusitalo (2009)

education according to a uniform curriculum as opposed to being
taught together only for four years in the old system.

Why would such a change in the school system have an effect on
intergenerational mobility? We argue that the reform led to an increase
in the academic content of the curriculum and in the quality of the peer
group for those students who would have attended the vocational track
in the old system. Similarly, students who would have chosen the
academic track in the old system now ended up with, on average, a less
giftedpeer group. If theprobabilityof choosing thevocational track in the
old systemwas higher for pupils from a poor background, these changes
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time. Meghir and Palme (2005) study the Swedish comprehensive
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approach that controls for time trends and regional differences in
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between 1960 and 1966. The overall intergenerational income
elasticity in this sample is 0.28. The reform reduced the intergenera-
tional income elasticity by seven percentage points from the pre-
reform elasticity of 0.30 to the post-reform elasticity of 0.23. This
result is very similar to the effect of the Swedish comprehensive
school reform found by Holmlund (2007) in a recent study. To
illustrate the magnitude of this decrease one can compare it to the
difference between the intergenerational elasticities in Sweden and
the United States reported by Björklund and Jäntti (1997). Using
identical methods and comparable data they find that the elasticity is
0.15 log points higher in the United States. The effect of the
comprehensive school reform thus corresponds to half of this cross-
country difference. This result suggests that the organization of the
primary and secondary education may explain some of the observed
cross-country differences in intergenerational income mobility.

The paper is organized as follows. In the following section, we
describe the Finnish comprehensive school reform in detail and
explain how it provides a suitable quasi-experiment for studying the
effects of educational policies on the intergenerational income
elasticity. Our identification strategy is explained in Section 3. We
then present the data from the Finnish Longitudinal Census that are
used in our analyses, and in the fifth section we present the results.
The sixth section concludes the paper.

2. The Finnish comprehensive school reform 1972–1977

Finland adopted the comprehensive school system in the 1970s.
Similar reforms had taken place earlier in Sweden and Norway, as
described by Meghir and Palme (2005) and Aakvik et al. (2003),
respectively. The main motivation for the reformwas to provide equal
educational opportunities to all students irrespective of place of
residence or social background.

Fig. 1. Finnish school systems before and after the comprehensive school reform.

4 Indeed, there is an abundant literature on the effect of parental background on
educational choices. See for example Black, Devereux, and Salvanes (2005) and the
references therein.
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Finland had a two-track school system prior to the comprehensive
school reform. Under the former system, each cohort attended a
uniform education only for the first four years. After this uniform
period students were divided into two tracks that differed in the
content of education and in the eligibility that they provided for
further education.

The pre-reform system is described schematically in the left-hand
panel of Fig.1. All students enteredprimary school (kansakoulu) at age 7.
After four years in the primary school, the students were faced with the
choice of applying to the general secondary school (oppikoulu) or
continuing in the primary school. Admissions to the general secondary
schoolwere basedupon an entrance examination, a teacher assessment,
andprimary school grades. Admitted students continued their schooling
in junior secondary schools for five years and often went on to upper
secondary schools for three additional years. At the end of the upper
secondary school, students took a matriculation examination that
provided eligibility to university-level studies.

Those who were not admitted or who did not apply to the general
secondary school continued in primary school for two more years,
spending a total of six years in the primary school. By the beginning of
1970s,most primary schools offered continuation classes (civic schools)
that kept almost the whole age cohort at school up to the 8th or 9th
grades. This education did not provide eligibility for senior secondary
schools or for university-level studies. After civic school most students
continued into vocational education or finished their schooling.

In 1970, most secondary schools were private. About 55% of all
general secondary school students attended these private schools. The
fraction of students in the state schools was about 30%. The remaining
15% attended municipality-run secondary schools, mostly founded
during the 1960s. The private schools collected student fees but
received most of their funding as state aid and contributions from the
local municipalities, just like the public schools. All general secondary
schools were also required to follow the same national curriculum,
making the distinction between private and public schools less
important in the Finnish education system.

In contrast, the curriculum in the general secondary schools was
very different from the curriculum in the more practical civic schools.
For example, foreign languages were compulsory only in the general
secondary school. These schools also taught more advanced mathe-
matics and science whereas the focus in civic schools was on practical
skills required in low-skill occupations.

2.1. Content of the comprehensive school reform

The reform changed the whole structure of primary and secondary
education. The post-reform system is described in the right-hand
panel of Fig. 1. Pre-reform primary schools, civic schools, and junior
secondary schools were replaced by a nine-year comprehensive
school. At the same time, upper secondary schools were separated
from junior secondary schools to form a distinct institution (lukio).
After the reform, all students followed the same curriculum in the
same establishments until age 16. Students then chose whether to
apply to upper secondary schools or to vocational schools. Admission
to both tracks was based solely on comprehensive school grades.

The new curriculum increased the academic content of education
compared to the old primary school curriculum by increasing the
share of mathematics and sciences. In addition, one foreign language
became compulsory for all students. Thus, the new comprehensive
school curriculum resembled the old general secondary school
curriculum and exposed the students who, in the absence of the
reform, would have stayed in the primary school to a significantly
more academic education. However, the level of teaching had to be
adjusted to accommodate a more heterogeneous group of students,
implying that the curriculum in the comprehensive school was less
demanding than that in the old general secondary school. In fact, the
general secondary school teachers were among the most vocal

opponents of the reform and argued that teaching the entire cohort
in the same classroom would deteriorate the quality of teaching.

Hence, the main changes that followed the reform were the
postponement of tracking from age 11 to age 16 and the increase in the
academic content of the curriculum. In addition to these fundamental
changes, the reform also imposed a centralized control on schools at
the national level and practically abolished an extensive network of
private schools by placing them under municipal ownership.

2.2. The implementation of the comprehensive school reform

The implementation of the reform was preceded by a process of
planning that lasted for two decades. Government working groups
had proposed creating a comprehensive school system as early as in
1948. The first experimental comprehensive schools began operation

Fig. 2. The implementation of the comprehensive school reformacross regions 1972–1977.
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• Census and tax registers

• 10% random sample of men born between 1960�1966

• sons' earnings: log taxable earnings in 2000 (when aged 34�40)

• father's earnings: average log taxable earnings in 1970, 1975, 1980, 1985, 1990

• reform measure based on municipalities of residence in 1970, 1975, and 1980

comprehensive school reformwas implemented in each municipality.
We used this information together with information on the birth dates
to determine whether individual was affected by the comprehensive
school reform.We classified all individuals whowere in the fifth grade
or below at the time when the municipality adopted the reform as the
treatment (comprehensive school) group.

As some of the effect of the reform may be due to the effect on
educational attainment, a good measure of years of education would
be useful. The data contain information on the highest degree
completed that can be coded into years of education in a relatively
straightforward manner. Unfortunately, only post-compulsory educa-
tion is recorded. Our measure of schooling does not distinguish
between primary and comprehensive schooling. It also does not
differentiate between completing 7, 8, or 9 years of primary schooling.
Hence it does not capture the most relevant changes in the length of
education after the reform.

The original 10% sample of the men born between 1960 and 1966
contains information on 27,109 individuals. Altogether, 1909 of these
individuals either died or moved out of the country before year 2000.
The treatment status could not be identified for 2494 individuals
because they had moved between regions during their school years.
Similarly, 1622 individuals had no father present. Finally, we exclude
260 individuals who had no earnings in 2000. Our final analysis
sample contains information on 20,824 individuals. Out of these, 9695
(47%) fall into the treatment group.

In Table 1, we report some summary statistics on the age and the
annual earnings of our sample of individuals and their fathers. The
sons' mean earnings are considerably higher than fathers' mean
earnings reflecting a general increase in real wages across the
generations. Also, the standard deviation for the sons' earnings is
higher, mainly because the fathers' earnings are averaged across five
years whereas the sons' earnings are measured in a single year.

Table 2 further describes how the sample is divided into different
cohorts and across the reform regions. There are no large differences
in the cohort size in these age groups. The most intense reform years
were 1974, 1975, and 1976. The table also demonstrates how the
treatment status depends on the birth year and the timing of the
reform in the municipality of residence. The 1960 cohort was not
affected by the reform in any region. Members of the next cohort
(born 1961) were affected if they lived in a municipality that adopted
the reform in 1972 when this cohort entered the fifth grade. The

shaded area in the table indicates the affected groups in the younger
cohorts.

5. Results

Estimating intergenerational income elasticities separately by
cohort and region revealed that there are substantial differences
along these dimensions. First, there is some indication of a downward
trend in intergenerational income elasticity. The elasticity fell from
0.30 for the cohort born in 1960 to 0.26 for the cohort born in 1966. This
declining trend in intergenerational mobility for the cohorts born in
the 1960s is consistent with the findings of Pekkala and Lucas (2007).
Second, the regional variation is considerable, with intergenerational
elasticity ranging from 0.32 in the Helsinki region to 0.23 in the
northeastern region of the country. These large differences across
cohorts and regions make it clear that it would be difficult to draw any
conclusions on the effect of the comprehensive school reform from
simple comparisons across regions or before and after the reform.

5.1. The effect of the reform on intergenerational income mobility

Table 3 presents the main regression results from the difference-
in-differences model. In Column 1, we report the results of regressing

Table 1
Summary statistics.

Variable Mean Std. Dev. Min Max

Son's age in 2000 37.03 1.98 34 40
Son's earnings in 2000 29,778 110,544 100 14,916,700
Father's average earnings during 1970–1990 18,687 11,832 800 69,041

Note: Summary statistics for 20 786 individuals in our sample and their fathers.
Earnings refer to all taxable income in 2000 prices converted to euros.

Table 2
The timing of the reform by cohorts and regions.

Note: The shaded areas indicate cells that adopted the post-reform educational system. N refers to the sample size in each cell in the data that are used in the analysis.

Table 3
Regression results.

1 2 3 4

Father's earnings 0.277 0.297 0.298 0.296
(0.014) (0.011) (0.010) (0.014)

Reform −0.063 −0.019 …

(0.012) (0.021)
Father's earnings⁎reform −0.055 −0.069 −0.066

(0.009) (0.022) (0.031)
Cohort dummies √ √
Father's earnings⁎cohort dummies √ √
Region dummies √ √
Father's earnings⁎region dummies √ √
Cohort⁎region dummies √
Region-specific trends √
Observations 20824 20824 20824 20824
R-squared 0.05 0.05 0.05 0.06

Note: The dependent variable is son's log earnings in 2000. Father's earnings are
measured with average log earnings during 1970–1990. Reform refers to the
comprehensive school reform dummy. Cohort dummies refer to 7 birth cohort
dummies that are included in the regression in columns (3) and (4). Father's
earnings⁎cohort dummies refer to the interaction of father's earnings and 7 cohort
dummies. Region dummies refer to 6 reform region dummies that are included in the
regression in columns (3) and (4). Father's earnings⁎region dummies refer to the
interactions of father's earnings and 6 region dummies. Cohort⁎region dummies refer
to full set of interactions of these dummies included in the regression in Column 4.
Region-specific trends refer to region-specific linear trends of the intergenerational
income elasticity. Standard errors, reported within parentheses, are robust to clustering
at the regional level.

970 T. Pekkarinen et al. / Journal of Public Economics 93 (2009) 965–973

Matti Sarvimäki Inequality and social mobility Economic History 24 / 29



Results
Pekkarinen, Pekkala, Uusitalo (2009)

comprehensive school reformwas implemented in each municipality.
We used this information together with information on the birth dates
to determine whether individual was affected by the comprehensive
school reform.We classified all individuals whowere in the fifth grade
or below at the time when the municipality adopted the reform as the
treatment (comprehensive school) group.

As some of the effect of the reform may be due to the effect on
educational attainment, a good measure of years of education would
be useful. The data contain information on the highest degree
completed that can be coded into years of education in a relatively
straightforward manner. Unfortunately, only post-compulsory educa-
tion is recorded. Our measure of schooling does not distinguish
between primary and comprehensive schooling. It also does not
differentiate between completing 7, 8, or 9 years of primary schooling.
Hence it does not capture the most relevant changes in the length of
education after the reform.

The original 10% sample of the men born between 1960 and 1966
contains information on 27,109 individuals. Altogether, 1909 of these
individuals either died or moved out of the country before year 2000.
The treatment status could not be identified for 2494 individuals
because they had moved between regions during their school years.
Similarly, 1622 individuals had no father present. Finally, we exclude
260 individuals who had no earnings in 2000. Our final analysis
sample contains information on 20,824 individuals. Out of these, 9695
(47%) fall into the treatment group.

In Table 1, we report some summary statistics on the age and the
annual earnings of our sample of individuals and their fathers. The
sons' mean earnings are considerably higher than fathers' mean
earnings reflecting a general increase in real wages across the
generations. Also, the standard deviation for the sons' earnings is
higher, mainly because the fathers' earnings are averaged across five
years whereas the sons' earnings are measured in a single year.

Table 2 further describes how the sample is divided into different
cohorts and across the reform regions. There are no large differences
in the cohort size in these age groups. The most intense reform years
were 1974, 1975, and 1976. The table also demonstrates how the
treatment status depends on the birth year and the timing of the
reform in the municipality of residence. The 1960 cohort was not
affected by the reform in any region. Members of the next cohort
(born 1961) were affected if they lived in a municipality that adopted
the reform in 1972 when this cohort entered the fifth grade. The

shaded area in the table indicates the affected groups in the younger
cohorts.

5. Results

Estimating intergenerational income elasticities separately by
cohort and region revealed that there are substantial differences
along these dimensions. First, there is some indication of a downward
trend in intergenerational income elasticity. The elasticity fell from
0.30 for the cohort born in 1960 to 0.26 for the cohort born in 1966. This
declining trend in intergenerational mobility for the cohorts born in
the 1960s is consistent with the findings of Pekkala and Lucas (2007).
Second, the regional variation is considerable, with intergenerational
elasticity ranging from 0.32 in the Helsinki region to 0.23 in the
northeastern region of the country. These large differences across
cohorts and regions make it clear that it would be difficult to draw any
conclusions on the effect of the comprehensive school reform from
simple comparisons across regions or before and after the reform.

5.1. The effect of the reform on intergenerational income mobility

Table 3 presents the main regression results from the difference-
in-differences model. In Column 1, we report the results of regressing

Table 1
Summary statistics.

Variable Mean Std. Dev. Min Max

Son's age in 2000 37.03 1.98 34 40
Son's earnings in 2000 29,778 110,544 100 14,916,700
Father's average earnings during 1970–1990 18,687 11,832 800 69,041

Note: Summary statistics for 20 786 individuals in our sample and their fathers.
Earnings refer to all taxable income in 2000 prices converted to euros.

Table 2
The timing of the reform by cohorts and regions.

Note: The shaded areas indicate cells that adopted the post-reform educational system. N refers to the sample size in each cell in the data that are used in the analysis.

Table 3
Regression results.

1 2 3 4

Father's earnings 0.277 0.297 0.298 0.296
(0.014) (0.011) (0.010) (0.014)

Reform −0.063 −0.019 …

(0.012) (0.021)
Father's earnings⁎reform −0.055 −0.069 −0.066

(0.009) (0.022) (0.031)
Cohort dummies √ √
Father's earnings⁎cohort dummies √ √
Region dummies √ √
Father's earnings⁎region dummies √ √
Cohort⁎region dummies √
Region-specific trends √
Observations 20824 20824 20824 20824
R-squared 0.05 0.05 0.05 0.06

Note: The dependent variable is son's log earnings in 2000. Father's earnings are
measured with average log earnings during 1970–1990. Reform refers to the
comprehensive school reform dummy. Cohort dummies refer to 7 birth cohort
dummies that are included in the regression in columns (3) and (4). Father's
earnings⁎cohort dummies refer to the interaction of father's earnings and 7 cohort
dummies. Region dummies refer to 6 reform region dummies that are included in the
regression in columns (3) and (4). Father's earnings⁎region dummies refer to the
interactions of father's earnings and 6 region dummies. Cohort⁎region dummies refer
to full set of interactions of these dummies included in the regression in Column 4.
Region-specific trends refer to region-specific linear trends of the intergenerational
income elasticity. Standard errors, reported within parentheses, are robust to clustering
at the regional level.

970 T. Pekkarinen et al. / Journal of Public Economics 93 (2009) 965–973

The comprehensive school reform reduced intergenerational earnings elasticity by almost seven percentage points, i.e.
23% from the pre-reform elasticity of 0.30.
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results. Column 7 uses the sum of labor and self-employment earnings
(excluding taxable benefits) instead of all taxable earnings as the
dependent variable. This adjustment does not significantly change our
estimates.

We also calculate similar estimates to those reported in Tables 3
and 4 for daughters. The estimated father–daughter elasticity of 0.16 is
much lower than the father–son elasticity, but the effect of the reform
on father–daughter elasticity is not statistically significant. This result
is consistent with the findings by Meghir and Palme (2005) and
Holmlund (2007) from Sweden. Their results also suggest that while
comprehensive school reform increases the mobility of sons, it does
not affect the mobility of girls. This null result may imply that girls are
less responsive to changes in school system or in peer groups. A more
likely explanation for this result, however, is that the annual earnings
for the daughters are observedwhen they are age 30 to age 40. As they
are more likely at this age to be at home raising children, their
observed earnings are weak proxy for lifetime income.8 A more
complete analysis of the effect of the reform on the father–daughter
earnings elasticity would need to account also for the effects of the
reform on timing of children and preferably observe earnings at a later
age, something that is beyond the scope of the current study.

Although our method of dealing with the exceptional municipa-
lities in Columns 1 and 2 of Table 4 addressed the problems caused by
any systematic roll-out of the reform to some extent, it is nevertheless
possible that some systematic variation across regions and cohorts
remains even after we control for the region and cohort effects and the
region-specific trends. One alternative method of dealing with this
issue is to check whether a mis-coded reform might have a “placebo-
effect” on some older cohorts that could not have been affected by the
actual reform. We estimated a similar difference-in-differences
regression on a somewhat older sample of individuals, taken from
Pekkala and Lucas (2007). We coded the reform as if it had affected
individuals who were six years older than the individuals actually
affected in our sample. Reassuringly, we do not find treatment effects
in the placebo group. A second test captures differences in regional
growth trends by regressing the fathers' earnings on the reform
dummy, the region effects, and the cohort effects. This test does not
indicate a confounding regional or cohort variation in the data.

It should be noted that the observed negative effect of the
comprehensive school reform on intergenerational income elasticity
could result from either a positive effect of the reform on the sons
from the poorest families or a negative effect on the sons from the
richest families. In Table 5 we evaluate this issue by estimating the
reform effect separately by quintiles of the fathers' earnings. Each
column in Table 5 presents the results from a separate regression in
which the sons' earnings are explained by the comprehensive school

reform and the cohort and region effects (for brevity, the coefficients
of the fixed effects are not reported in the table). Since we impose no
cross-equation restrictions on the fixed effects, the estimates of the
reform effects are less restrictive than those reported in Table 3. The
pattern of the results is quite striking. The effect of the reform falls
monotonically from a positive effect of 0.036 in the lowest quintile to a
negative effect of −0.080 for the highest quintile, though none of
these estimates is statistically different from zero. We also obtain
similar patterns when splitting the data according to the father's
education level instead of income level.

The positive impact of the reform on low-income families is not
very surprising. The sons from low-income families are most likely to
suffer from borrowing constraints that prevent them from pursuing
further education. Moreover, the improvement in school quality due
to the introduction of the new curriculum was likely to be largest for
the sons of the low-income families. On the other hand, the negative
effect on the sons of the wealthier families is puzzling. The most
straightforward explanation would be lower teaching standards
compared to the former general secondary school as the level of
teaching adjusted to accommodate the entire cohort.

6. Conclusions

While research regarding intergenerational earnings mobility and
its differences across countries has quickly accumulated over the last
ten years, our understanding of the mechanisms behind differences in
mobility is still incomplete.Many authors emphasize the potential role
of educational institutions in shaping the intergenerational earnings
mobility. Particular attention focuses on heterogeneity in the quality of
early education. Yet, there is little direct evidence on the effect of
educational institutions on intergenerational earnings mobility.

We estimate the effect of a major educational reform on the
intergenerational earnings elasticity. The Finnish comprehensive school
reform completely transformed the structure and content of primary
and secondaryeducation in Finland. As a result of this reform, tracking to
academic and vocational secondary educationwas postponed from age
11 to age 16, and a uniform academic curriculumwas imposed on entire
cohorts up to the ninth grade. The gradual adoption of the reform across
the country affords us a quasi-experiment.

We find that the comprehensive school reform reduced the effect of
fathers' earnings on the sons' earnings by seven percentage points. This
amounts to a 23%drop in the intergenerational earnings elasticity. These
results suggest that policies that expand the access to academic
secondary education may significantly enhance intergenerational earn-
ings mobility.
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Table 5
The effect of the reform on son's earnings by father's income quintiles.

1 2 3 4 5

1st quintile
of father's
earnings

2nd quintile
of father's
earnings

3rd quintile
of father's
earnings

4th quintile
of father's
earnings

5th quintile
of father's
earnings

Reform 0.036 0.038 −0.037 −0.051 −0.080
(0.045) (0.040) (0.038) (0.041) (0.048)

Constant 9.770 9.918 10.037 10.096 10.294
(0.025) (0.022) (0.021) (0.022) (0.026)

Observations 4165 4165 4165 4165 4164
R-squared 0.00 0.00 0.01 0.00 0.01

Note: Coefficients of the reform dummy in regressions where son's log earnings are
regressed on the reform, cohort, and regional dummies and the data are split by the
quintiles of the fathers' earnings distribution. Standard errors are reported in parentheses.
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The results could follow from either a positive e�ect on the sons from the poorest families or a negative e�ect on the sons
from the richest families. This table examines the issue by estimating the impact of reform e�ect separately by quintiles of
the fathers' earnings. Each column in Table 5 presents the results from a separate regression in which the sons' earnings
are explained by the comprehensive school reform and the cohort and region e�ects. The point estimates fall
monotonically from a positive e�ect of 0.036 in the lowest quintile to a negative e�ect of -0.080 for the highest quintile.
However, none of these estimates is statistically signi�cant.
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Impact on cognitive skills
Pekkala Kerr, Pekkarinen, Uusitalo (2013)

• The impact of the reform on IIE could be due to peer e�ects, social networks,
opening of new educational opportunities or direct impact on productive skills

• In a follow up paper, PPU evaluate the e�ects on the distribution of
Basic Skills test of the Finnish Military. Results:

• small positive e�ect on the verbal test scores, no e�ect on the mean
performance in the arithmetic or logical reasoning tests

• small reduction in the standard deviation of the test scores
• however, signi�cantly improved scores on all tests for the students

whose parents had only basic education

• Qualitatively in line with PPU (2009), but far too small to
fully explain the e�ects on income
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Inequality and mobility: concluding thoughts

• Inequality takes many forms
• contemporaneous vs. lifetime vs. intergenerational
• income, wealth, health, education...
• opportunity vs. outcomes

• It is often hard to measure
• better measurement has substantially changed our understanding

of the levels and trends in intergenerational mobility
• similarly time-trends in cross-sectional inequality have improved lately

• Normative aims and sources of inequality vital for policy design
• equality of opportunity vs. returns to skills
• meritocracy can also be highly inequal and immobile
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Papers for essays

• Bütikofer, Dalla-Zuanna, Salvanes (2020): Breaking the Links: Natural Resource Booms
and Intergenerational Mobility. Forthcoming, Review of Economics and Statistics.

• estimate how the Norwegian oil boom starting in the 1970s a�ected intergenerational mobility

• Mitrunen (2020): Structural Change and Intergenerational Mobility: Evidence from the
Finnish War Reparations. Working paper.

• examines the long-term e�ects of Finnish war repatriations on industrial structure, human
capital accumulation and intergenerational mobility
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