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Sources of Sibling ðDisÞsimilarity: Total Family

Impact on Status Variation in the Netherlands
in the Nineteenth Century1
Antonie Knigge and Marco H. D. van Leeuwen
Utrecht University
Ineke Maas
Utrecht University and Vrije Universiteit Amsterdam

The authors describe and explain variation in the occupational status
resemblance of brothers in the Netherlands during modernization.
They test opposing hypotheses about how modernization processes
influenced fraternal resemblance through the value and inequality
of family resources based on a job competition model in combina-
tion with modernization theory, status maintenance theory, and du-
alism theory. The authors use the high-quality, large-scale database
The s
to wh
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GENLIAS, yielding digitized information for approximately 450,000
linked Dutch marriage certificates from 250,000 families, comple-
mented with historical indicators of six modernization processes for
over 2,500 communities. Using multilevel meta-regression models,
they find that brother correlations in status decreased slowly from
about 1860 onward. Although this exactly parallels the period of mod-
ernization, the authors find that modernization processes were not
responsible ðexcept possibly urbanization and mass transportationÞ.
In fact, in line with dualism theory, fraternal resemblance increased
with most processes ði.e., industrialization, educational expansion,
in-migration, and mass communicationÞ because they amplified in-
equality.

tratification of society along status lines has intrigued many, because

ich status group individuals belong is pivotal for their well-being ðsee
1 We are grateful to Tom Snijders and Jeroen Weesie for their useful comments. Earlier
versions of this work have been presented at the Dag van de Sociologie ð2010Þ, ISA
AJS Volume 120 Number 3 (November 2014): 908–48
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Weeden and Grusky ½2012� for a recent overviewÞ. To what degree socio-
economic status determines the life course of individuals depends not only

Sources of Sibling ðDisÞsimilarity
on how stratified a society is but also on how easy it is to get from one
stratum to another. There are several ways to qualify how open a society is;
that is, how permeable social strata are. Status attainment studies examine
to what extent children can attain a status that is different from that of the
family they were born into ðGanzeboom, Treiman, and Ultee 1991; Breen
and Jonsson 2005Þ. Placed within this line of research, we study the impact
that the family has on status attainment in the Netherlands in the 19th
century, a period in which the Netherlands—like many other Western
countries—modernized rapidly. Some claim that modernization led to more
open societies ðKerr et al. 1960; Blau and Duncan 1967; Treiman 1970Þ,
while others contest this and argue that the family found alternative strate-
gies to maintain its influence ðCollins 1971; Bourdieu and Passeron ½1977�
1990Þ. We are able to shed new light on this long-standing unresolved so-
ciological issue by using historical data of extraordinary quality to study
sibling correlations in status.
Sibling correlations are considered an attractive measure of family im-

pact on status attainment in sociology ðJencks et al. 1972; Olneck 1976;
Sweetser and McDonnell 1978; Hauser and Mossel 1985; Hauser and Sew-
ell 1986; De Graaf and Huinink 1992; Toka and Dronkers 1996; Van Eijck
1996; Sieben and De Graaf 2001; Warren, Sheridan, and Hauser 2002Þ and
economics ðfor a recent overview, see Black andDevereux ½2011�Þ. Because
siblings are socialized in, and profit from, the same family background, they
are expected to be more similar in attained status to one another than to
children from another family. A great advantage of using sibling correla-
tions is that they capture the proportion of the variance in occupational
status that is attributable to all aspects of family background that siblings
share. These shared factors include not only all—measurable and unmea-
surable—common family resources such as financial, human, genetic, cul-
tural, and social capital but also common community characteristics and
the influence of one sibling on the other ðJencks et al. 1972Þ.
In this respect, sibling correlations are a more encompassing indicator

of family impact than the inclusion of one or more family background var-

World Congress ð2010Þ, Cambridge Social Stratification Seminar ð2010Þ, 8th Interna-

tional Amsterdam Multilevel Conference ð2011Þ, European Social Science History Con-
ference ð2012Þ, the spring meeting (2012) of the Research Committee on Social Stratifi-
cation and Mobility (RC28) of the International Sociological Association (ISA), and
Migration and Social Stratification Seminar Utrecht ð2013Þ.We thank the participants of
these meetings for their fruitful comments. This researchwas supported by the European
Research Council (ERC) Advanced Investigators Grant “Towards Open Societies.” Di-
rect correspondence to Antonie Knigge, Department of Sociology/ICS, Utrecht Univer-
sity, Padualaan 14, 3584 CH Utrecht, The Netherlands. E-mail: a.knigge@uu.nl
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iables and are therefore sometimes referred to as the total family impact
ðBjörklund, Jäntti, and Lindquist 2009Þ. With the use of conventional

American Journal of Sociology
measures such as parental occupational status and educational attainment,
one misses part of the total family impact. For the contemporary Nether-
lands, it has been found that such measures together explain about 60% of
the variance in status that is attributable to all childhood conditions that
siblings share ðVan Eijck 1996Þ.
Despite the advantage of so-called sibling models, they are not the con-

ventional approach in status attainment studies. The reason is that sibling
data are scarce. For this same reason, status attainment studies using
sibling correlations are, to our knowledge, completely absent for periods in
which industrialization and other modernization processes occurred. In
this article we do conduct such a study by using GENLIAS, a large-scale
database that contains the digitized information from Dutch marriage
certificates covering most of the 19th century ða period in which only a
small percentage never marriedÞ. Besides including occupational informa-
tion, an additional amenity is that the marriage certificates are linked such
thatweknowwho are siblings ofwhom forfive out of 11 provinces.We limit
ourselves to studying men since women often quit working as soon as they
got married in this period ðBras 2002Þ. Altogether, we analyze 450,690 men
from 249,122 families.
The first aim of this article is to describe the trend in the status similar-

ity of brothers in the Netherlands between 1827 and 1897. Our second aim
is to explain the variation in fraternal resemblance that we observe be-
tween regions and over time. More specifically, we want to see whether
variation in the total family impact can be directly linked to modernization.
Many studies using sibling or brother correlations have remained descrip-
tive or bivariate in nature ðsee, e.g., Sieben and De Graaf 2001; Conley
and Glauber 2008Þ. Data limitations are certainly one reason: studies usu-
ally make cross-sectional country-level comparisons, yielding too few ob-
servations for multivariate analyses. To overcome this problem, we study
brother correlations at the community level—that is, a municipality over
a five-year period—instead of the country level.2 Moreover, we collected
historical indicators for the modernization processes for almost all com-
munities ðalthough some of the modernization indicators are available for
only a subperiodÞ. This allows us to estimate brother correlations for al-
most 5,000 communities ði.e., almost 500municipalities over a maximum of
14 five-year cohortsÞ and then subsequently use these estimations as the

2For interesting discussions of why studying social stratification at the community

rather than the country level not only increases the number of observations but also
is more appropriate theoretically, see, e.g., Grusky ð1983Þ and Moller, Alderson, and
Nielsen ð2009Þ.
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dependent variable in a meta-regression with the modernization indicators
as predictors in a multivariate fashion.

Sources of Sibling ðDisÞsimilarity
Another reason almost all studies have remained descriptive or bivariate
in nature may be that the strength of brother correlations as an omnibus
measure also provides a great challenge. Since fraternal resemblance stems
from many different sources, it is hard to pinpoint which source is respon-
sible for a change in brother correlations if we observe one. In discussing
the effect of modernization on family impact, the literature focuses mostly
on whether modernization affects the value that family resources have
for obtaining status ðe.g., Bourdieu and Passeron ½1977� 1990; Blau and
Duncan 1967; Treiman 1970; Grusky 1983; Knigge et al. 2014Þ. However,
we show, using a job competition model, that another crucial source of
family impact is how equally or unequally family resources are divided. Al-
though there is an extensive literature on how modernization affects in-
equality ðe.g., Kuznets 1955; Lindert and Williamson 1985; Nielsen 1994Þ,
these insights have not been used to explain variation in family impact. An
important contribution of this article is that it studies simultaneously
the value and inequality of family resources—the two probable sources of
fraternal resemblance that play such a prominent role in the social stra-
tification literature. We leave for future research, for that matter, the role of
other possible sources of fraternal resemblance ðe.g., the influence of
brothers on each other, how equally parents treat their children, and de-
mographic aspects such as family sizeÞ.

THEORY
Status Attainment as a Matching Process

Status attainment is the outcome of a system of interdependent actions with
many complexities that are easily overlooked ðe.g., Boudon 1974; Thurow
1975Þ. Coleman ð1987, pp. 163–64Þ phrases this as follows: “Ordinarily
research in social stratification treats a change of job as if it were an indi-
vidual decision . . . , however, . . . taking a new job involves two mutually
contingent decisions: a decision of the job seeker and a decision of the
organization in which the job is located. Both decisions are made in the
presence of other competing jobs or job seekers. . . . That is, the final action
depends intrinsically and directly on the distribution of other job seekers
and of other jobs.” In line with this view, we employ here a job competi-
tion framework that takes these crucial interdependencies into account by
modeling the status attainment process as a market in which matches be-
tween applicants and jobs occur ðcf. Coleman 1991Þ.
The general idea is that applicants bring resources ðe.g., human, cul-

tural, and financial capitalÞ to the job market, which they can use to obtain
a good position. The resources R that an applicant has depend in part on
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family background. We assume that parents with higher status are able to
transmit more family resources F to their children. However, we assume

American Journal of Sociology
that resources are not fully determined by family background, but that
there is also an individual component I to resources that is independent of
family background. In other words, the resources of an applicant are given
by

R5 a � F1 b � I; ð1Þ
where a is an ðascriptionÞ parameter that reflects how valuable family re-
sources are and b an ðachievementÞ parameter that reflects how valuable
individual resources are. Applicants use these resources to compete for the
job that offers the highest status.3 Employers will compete for those ap-
plicants who are highest in the resources required by the job. Jobs that are
highest in status are usually also the ones that require the most resources on
behalf of the applicants. This way, applicants with a lot of resources are
most likely to be matched to a job with a high status and those with few
resources to a low-status job.
In figure 1A, we visualize a simplified version of this process to give in-

sight into the factors that influence how similar the status of brothers is at
the end of the process. On the left are five families from different social
statuses ðfamily A has status 90, family B has status 70, and so onÞ, and
each family has two sons. We equate F with family status, and for I we
randomly pick a number between 10 and 90 from a uniform distribution.4

In this particular example, we assume furthermore that a 5 b 5 .5, such
that family resources F and individual resources I are equally important
in determining the resources R of a son/applicant.
From this we calculated with equation ð1Þ the resources of each appli-

cant and ordered the applicants from high to low on the basis of their re-
sources ðsee the middle column of fig. 1AÞ. The person with the most re-
sources, in this case a1, is first in line and gets the first chance to apply to
the highest-status job available ðcf. Thurow 1975Þ. In a job market in which
employers can perfectly screen the resources of applicants, this would mean
that the highest-status job available is always matched to the first appli-
cant still in line ðlater we will relax this assumption and discuss fig. 1BÞ. In
the resulting status distribution, one can see that brothers take a position
that is more similar to one another than to children from another family.
How high the status correlation between brothers is at the end of the
matching process depends on several characteristics of the stratification

3Of course applicants consider other aspects of a job in choosing where to apply. Only if
these other aspects have a very low correlation with status or the correlation with status

changes drastically is this simplification problematic.
4The individual resources that resulted for the 10 applicants are Ia1 5 81, Ia25 26, Ib1 5
75, Ib2 5 35, Ic1 5 36, Ic2 5 56, Id1 5 42, Id2 5 64, Ie1 5 66, and Ie2 5 59.
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FIG. 1.—Status attainment as a matching process: a visual representation of the job
competition model. The screening of resources by employers shown as perfect (A) and
imperfect (B).
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system. In the remainder of the theory section we will focus on two of them
ðthe value of family resources and the distribution of these resources over

American Journal of Sociology
familiesÞ and hypothesize how they are likely to have changed with mod-
ernization processes. Moreover, we discuss to what extent the moderniza-
tion processes identified in the literature occurred in the Netherlands ðand
the part of it that we studyÞ, which will make clear that the Netherlands
forms an excellent case to study these issues.

The Value of Family Resources
The value of family resources relative to individual resources.—The
most obvious characteristic that influences fraternal resemblance is how val-
uable family resources are compared to individual resources ðso how large
a is in comparison to b in terms of eq. ½1�Þ. To illustrate this, we show in
figure 2 the matching process for three different values of a, namely a 5
.3 ðsee panel Unequal, LowÞ, a 5 .5 ðpanel Unequal, MiddleÞ, and a 5 .7
ðpanel Unequal, HighÞ, while keeping b 5 .5 and perfect screening ability
by employers as in figure 1A.5 If we compare the three upper panels, we see
that family resources determine the order of the line of applicants to a lesser
degree for lower values of a than for higher values of a. For example, the
brothers b1 and b2 of family B are further apart in the queue in ðUnequal,
MiddleÞ than in ðUnequal,HighÞ and even further apart in ðUnequal, LowÞ.
In other words, individual differences between brothers become more pro-
nounced as they gain weight compared to the resources that brothers have
in common. This is also reflected in a lower similarity of brothers’ attained
status. To get an idea how fraternal resemblance changes, we repeated the
matching process with 1,000 families instead of just five ðso 200 families at
each status levelÞ. The resulting brother correlation in status is .28when a5
.3, .58 when a 5 .5, and .76 when a 5 .7, indicating that if the value of
family resources becomes higher, sibling correlations increase. This is also
shown in the lower panels of the figure with more equally distributed fam-
ily resources, but we will discuss the lower panels later.
As a result of modernization processes such as industrialization, the

Netherlands saw profound changes in the organization of the economy and
society during the 19th century, which possibly had consequences for the
relative value of family resources. A first wave of industrialization in the
form of mechanization of labor occurred around 1865 and a second, more

5In fact, panel ðUnequal, MiddleÞ is the same as fig. 1A, except that for the visual clarity

of fig. 2, we decided to always give the first son the most resources, such that the arrows
of two brothers never cross. This way, when two arrows do cross, it indicates that the
ordering of applicants does not follow the order of family resources perfectly. In other
words, more arrows crossing then visualizes more social mobility and thus a lower
brother correlation.
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abundant, wave in the period 1895–1914 ðDe Jonge 1968; Van Zanden and
Van Riel 2004Þ. Our measure of industrialization, the number of steam

American Journal of Sociology
engines per 100 inhabitants, covers the first wave and shows a marked
increase in this period in the part of the Netherlands that we study ðdetails
about the measures are found in the method sectionÞ. The proportion of the
labor force employed in industry and services grew at the expense of that
in the agricultural sector. From 1807 to 1909, the proportion in industry
changed from 26.2% to 34.4%, that in services from 30.8% to 35.4%, and
that in agriculture from 43.1% to 30.4% ðSmits, Horlings, and Van Zanden
2000Þ. Even though the number of schools in secondary education rose
steadily in the Netherlands after the passing of the Secondary Education
Act in 1863, the absolute number of students enrolled in secondary edu-
cation remained modest in the 19th century. The expansion of the second-
ary school system really took off only from 1910 onward ðMandemakers
1996Þ.
In preindustrial societies the family is thought to have been important

in transferring resources that help secure a job. A rather direct way of help
was the son’s inheritance of the family business or farm. The family was
also important for obtaining the resources that were valued by employers,
such as human capital ðe.g., a blacksmith taught his son how to forge metalÞ
and cultural capital ðe.g., parents taught their children the right manners
and parlanceÞ. Because it was difficult for employers to judge productivity
directly, family background was their best guess in absence of other sig-
naling mechanisms such as diplomas. This way, family background may
have turned into a valuable resource itself ðwhether one had the produc-
tivity that was hoped for or notÞ.
There are two opposing claims made in the literature about whether

modernization decreased the value of family resources or not. Moderniza-
tion theorists claim that family resources became less valuable in the la-
bor market, and resources less dependent on ðalthough certainly not in-
dependent ofÞ the family, such as education, became more valuable to
employers ðTreiman 1970Þ. An important set of arguments for this asserted
change from ascription to achievement is related to industrialization. As
industrialization created new jobs, fewer sons could directly inherit the
job of their father. The direct benefits of family resources thus became less.
Moreover, because the new jobs were more complex and specialized, they
were not easily taught at home but required formal training. This means
that family resources formed a less accurate proxy for productivity and
employers relied more on diplomas for their ordering of applicants.
A crucial assumption of modernization theorists is that having a di-

ploma depended less on family background than the resources that were
important to employers before diplomas became valued. This assumption
is contested by status maintenance theorists, who argue that families found
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alternative strategies to maintain their influence: families compensated for
their loss in direct influence by utilizing their resources to secure a good

Sources of Sibling ðDisÞsimilarity
education for their children ðCollins 1971; Bourdieu and Passeron ½1977�
1990Þ.6 Only empirical evidence can provide an answer to this puzzle.
Therefore, we test the claim of the modernization theorists that fraternal
resemblance is lower in communities with higher levels of industrialization
and educational expansion against the “null hypothesis” of no difference
asserted by status maintenance theorists.7 A summarizing overview of all
hypotheses can be found at the end of the theory section in figure 4.
The ability of employers to screen family resources.—Employers must be

able to judge an applicant’s family resources in order for family resources
to form an effective device to order applicants. If it becomes more difficult
for employers to screen family resources, there is an increased chance that
employers think that they pick the person in front of the line but in fact hire
somebody with fewer family resources. This would mean that being first in
line does not guarantee the best job and thus that family resources are less
valuable. Put differently, even though two children have a similar amount
of resources because they are from the same family, the chance that they
still end up quite differently becomes larger if there is more stochasticity in
the allocation of jobs ðcompare fig. 1B with fig. 1AÞ. If family resources
become difficult to judge, employersmay try to order applicants on the basis
of other signals of productivity ðsuch as diplomasÞ. In that case the value of
family resources would decrease too.
In a small, close-knit community, most people will know each other, and

family resources are therefore often common knowledge. According to the
modernization thesis, it becomes more difficult for employers to screen ap-
plicants on the basis of family resources the more people live in a commu-
nity. Besides, if there are many people migrating into a community, their
family background may be unknown to employers. Further, if it is possi-
ble to live in one place and commute to another to work, it becomes less
feasible for employers to screen applicants on the basis of family back-
ground ðTreiman 1970; Zijdeman 2009Þ. In other words, the degree of im-
perfect information about family resources will be larger for employers as

6Grusky ð1983Þ argues that status maintenance also occurs in later stages of industri-
alization and educational expansion, but then families compensate for a lessening in-

fluence on educational attainment by increasing their direct influence on status attain-
ment. This argument does not apply to our observation period that covers earlier stages
of modernization.
7Unfortunately, we do not have individual-level information on educational attainment.
Therefore, we will not be able to test to what extent fraternal resemblance in occupa-
tional status is due to fraternal resemblance in educational attainment and whether this
changes with modernization. We can test the implications of modernization only for the
overall impact of the family on status attainment that results from direct family influ-
ence and indirect family influence via education.
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urbanization, in-migration, and mass transportation increase. As argued,
this will lead to either using another screening device or more perturba-

American Journal of Sociology
tions in the matching process, implying in both cases a decrease in the value
of family resources and thus a decrease in the total family impact.
All three processes took place in the Netherlands in the 19th century,

but to varying degrees depending on the region and time period. Urbani-
zation was already quite high in the Netherlands by the beginning of the
19th century compared to the rest of Europe ðWintle 2000Þ. In the first half
of the century, urbanization did not increase much, but it sped up in the
second half of the century. The total population rose at an increasing rate
from 2,115,368 in 1800 to 6,212,701 in 1913 ðSmits et al. 2000Þ. The com-
munities in our data display a similar pattern. Wintle ð2000Þ indicates that
geographic mobility between provinces appears to have been limited be-
fore the 1870s and to have taken substantial form only afterward. Our own
measure, the number of in-migrants per 1,000 inhabitants, shows a sharp
increase from around 1860 to 1870. Before and after this, in-migration
increased at a steady but slow pace. The Netherlands saw its first modern
form of mass transportation with the introduction of the train in 1842.
Travel time and travel costs diminished significantly compared to previ-
ous modes of transportation over land ðwalking, carriagesÞ and water
ðcanal boatsÞ. The train and tram network developed rapidly into a dense
structure from 1860 onward, making mass transportation widely available
ðKnippenberg and De Pater 2002Þ. Also, in the municipalities that we
study, the number of train stations surged in this period. Therefore, fra-
ternal resemblance can be expected to be lower in those Dutch commu-
nities with more inhabitants, in-migrants, and possibilities for mass trans-
portation ðsee first column of panels C, D, and E in fig. 4Þ.

Inequality of Family Resources
The extent to which the family determines the order in the line of appli-
cants depends not only on the value of family resources but also on how
equally or unequally family resources are distributed over families. We
repeated the matching process discussed earlier, but now with a more
equal division of family resources: the families have status 70, 60, 50, 40,
and 30 ðsee the lower panel Equal in fig. 2Þ instead of 90, 70, 50, 30, and 10
as before ðin the upper panel Unequal in fig. 2Þ. For all three values of a
ð.7, .5, and .3Þ, the brother correlation calculated over 1,000 families is
lower ð.37, .22, and .07, respectivelyÞ than when the family resources are
more unequally distributed ð.76, .58, and .28Þ. In other words, with a more
equal distribution the family is less decisive in determining the order of the
applicant queue ðas can be seen in panel Equal by the greater number of
918
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arrows crossing each other than in panel UnequalÞ. The reason is that if all
children are more similar in the amount of family resources they receive,

Sources of Sibling ðDisÞsimilarity
family resources form less of a competitive advantage and individual re-
sources are more likely to make a difference in getting ahead. We expect
thus that fraternal resemblance is higher in communities in which family
resources are more unequally divided over families ðfig. 4, panel HÞ.
Effects of modernization on inequality.—There are several arguments in

the literature on how modernization affects the distribution of resources
over families. Most arguments are about income inequality, but they can
often be extended to other forms of family resources, as we will show. Niel-
sen ð1994Þmakes a broad division between arguments that expect a linear
relationship between modernization and inequality and arguments that
expect the effect of modernization on inequality to depend on the stage of
modernization. The “linear” arguments roughly all predict inequality, and
thus fraternal resemblance, to decrease with modernization. In a sense,
they provide additional arguments for the hypotheses we already derived
but do not lead to new hypotheses. Only one linear argument leads to a
new hypothesis as it deals with a modernization process ðmass communi-
cationÞ not yet considered. Therefore, we will discuss this argument first
in more detail but focus further on the “nonlinear” arguments.
Mass communication and inequality.—The modernization thesis states

that certain family resources become more equally distributed over fam-
ilies if mass communication increases ðTreiman 1970; Zijdeman 2009Þ.
Without newspapers, radio, or television, the information people receive
depends mostly on what they hear from their social network, which is
shaped to a large extent by family background. Information forms a useful
resource in the labor market in at least two ways. First, information about
a job opening is necessary in order to apply for that job. Restricted access
to information about job openings thus implies restricted access to status.
Second, and in a more indirect way, information can help people acquire
cultural capital, which in turn is a valuable resource in the labor market. It
has been argued that if mass communication rises, information about job
openings becomes available to a wider public. Likewise, more people can
read in newspapers and magazines about manners and etiquette, what
was fashionable, and so forth. This leads to a more common culture: social
classes start to differ less with respect to attitudes and behavior.
Mass communication expanded quickly in the Netherlands in the second

half of the 19th century. The number of post offices and the amount of
mail, newspapers, and magazines exploded in this period ðKnippenberg
and De Pater 2002Þ. In the five provinces that we study, there were 20–30
post offices in the first half of the century, while there were more than 80 by
the end of the century. Therefore, we expect mass communication to have
919
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made access to information about job openings and the distribution of cul-
tural capital over families more equal, which should have led to a lower-

American Journal of Sociology
ing of the total family impact according to the argumentation above ðfig. 4,
third column of panel FÞ.

Sector dualism and inequality.—A well-documented empirical obser-
vation is that the relation between income inequality and modernization
over time follows an inverted U-shaped pattern, the so-called Kuznets curve
ðKuznets 1955; Lindert andWilliamson 1985;Nielsen 1994Þ. On the basis of
country-level data, it has been shown that in the early stages of modern-
ization, inequality increases, reaches a peak, and then decreases during the
mature stages of modernization. The explanation in the literature deals with
the proportional shift of theworkforce from the traditional sector toward the
modern sector. Income is assumed to be higher in the modern, more pro-
ductive, sector than in the traditional sector ði.e., there is between-sector
inequality, labeled sector dualism by Nielsen ½1994�Þ. Moreover, if we as-
sume that everybody has the same income within each sector ði.e., within-
sector equalityÞ, it follows that there is perfect equality if everybody works
in the traditional sector. Inequality arises as soon as some people start
earning their income in the modern sector. The increase in inequality lev-
els off when around half of the people work in each sector, and inequality
decreases beyond that point. Perfect equality is reached again when ev-
erybody works in the modern sector. Thus, the simple mechanics of a low-
ering proportion of people working in the traditional sector can account for
the observed inverted U-shaped pattern ðsee panel A, fig. 3Þ.
Kuznets ð1955Þ showed, using numerical examples, that this general pat-

tern also holds under ðmost occurrences ofÞ within-sector inequality. The
exact shape of the pattern depends on, among other things, howhighwithin-
sector inequality is and whether it differs between the two sectors. For
Western modernizing societies such as the Netherlands, it is often assumed
that within-sector inequality is larger in the modern than in the traditional
sector because in an agricultural society, many perform the same job and
have a relatively similar status compared to the much broader range in status
found in modern economies ðKuznets 1955; Nielsen 1994Þ. In that case, a
decreasing proportion working in agriculture means moving from a less
to a more unequal system ðsee panel B, fig. 3Þ. This effect of increasing
inequality comes on top of the inverted U-shaped pattern that results from
the income differences between the two sectors. Together this leads to a
tilted inverted U-shape: inequality rises to a higher peak and decreases less
compared to the inverted U when within-sector inequality is equal in both
sectors ðcompare panel C with panel A, fig. 3Þ.
These arguments can easily be extended to forms of family resources

other than income. If the mean level of status ðwealth, human capital, etc.Þ
is higher in the modern than in the traditional sector, a shifting proportion
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from the traditional to the modern sector can be expected to trace the in-
verted U-shaped pattern in status ðwealth, human capital, etc.Þ inequal-

American Journal of Sociology
ity. Similarly, if status ðwealth, etc.Þ inequality within the modern sector is
higher than within the traditional sector, a shifting proportion from the
traditional to the modern sector will decrease status ðwealth, etc.Þ inequal-
ity. Our data show that both mean status and status inequality increased
over time in the Netherlands in the 19th century ðresults not shownÞ. With
the proportion working in agriculture decreasing in Dutch communities in
this period, we therefore expect inequality in family resources to follow
the tilted inverted U-shaped pattern of panel C in figure 3.8 Because we
argued that inequality in family resources is positively related to fraternal
resemblance, we hypothesize that fraternal resemblance traces the same
tilted inverted U-shaped pattern as the decrease in the proportion working
in agriculture progresses ðfig. 4, last column of panel GÞ.

Other forms of dualism.—Nielsen ð1994Þ has argued that the inverted
U-shaped pattern in income inequality may result not only from sector
dualism but from any form of modernization that creates an income ad-
vantage not taken up by everybody at the same time. A good example is the
asynchronous diffusion of a certain level of education. Education creates
an income advantage for those holding the degree compared to those who
do not have this degree, which depends in part on family background. The
spread of education thus creates income inequality between ðeducationalÞ
elite families and the rest. As educational expansion progresses, income in-
equality will follow the same inverted U-shaped pattern as described for
the partial and selective diffusion of modern forms of production ðNielsen
1994; Moller et al. 2009Þ. However, because we observe educational ex-
pansion in the early stage ðsee numbers presented earlierÞ, we expect it to
only increase inequality and, hence, fraternal resemblance ðfig. 4, last col-
umn of panel BÞ.
Similarly, inequalities are likely to arise between families who profit and

families who do not profit from urbanization, in-migration, mass transpor-
tation, and mass communication. Moreover, because not all families profit
from these processes at the same time, the arguments of dualism theory ap-
ply. Because urbanization, in-migration,mass transportation, andmass com-
munication had a broad range of development in our time period, we expect
inequality, and thus fraternal resemblance, to follow the inverted U-shaped
pattern ðfig. 4, last column of panels C, D, E, and FÞ.

8
The percentage drop in agriculture in our period is not as spectacular as in most other
countries because the percentage working in the service sector was already quite high in
the beginning of the century. However, the drop in agriculture is likely to underestimate
the shift from the traditional to the modern sector in absolute terms because there were
also shifts from artisanal to industrial production.
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FIG. 4.—Hypothesized effects of community indicators on fraternal resemblance
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METHOD

American Journal of Sociology
We use a two-step procedure to describe and explain variation in the fra-
ternal resemblance in occupational status between communities. First, we
estimate for each community the brother correlation in occupational status
as a measure of fraternal resemblance based on individual- and family-
level register data. In the next step, these estimates become the dependent
variable in a meta-analysis, with the modernization indicators based on
community-level data as independent variables. Next, we present details
about these steps ðe.g., data, exact definition of a community, and estima-
tion methodsÞ.

Individual- and Family-Level Data
Our primary data source is GENLIAS, a digital database with informa-
tion from all Dutch marriage certificates for the period 1812–1922. A mar-
riage certificate typically provides name, place of birth, age, and occupation
of bridegroom and bride; names and occupations of parents of the couple;
and the date and place of marriage ðfor more detailed information, see, e.g.,
Bras, Kok, andMandemakers ½2010�Þ. We use a version of GENLIAS ðver-
sion 2007_03Þ in which marriage certificates have been linked to those of
the parents. Hereby we also have information on married siblings. An ob-
vious drawback of these otherwise tremendous data is that we miss all per-
sons who never got married. However, this limitation is less severe than
one might expect as the percentage of men born in a year between 1800 and
1905 that ever married is quite high: 86% or more ðEkamper et al. 2003Þ.

Linking of marriage certificates.—A child’s marriage certificate is linked
to the parents’ marriage certificate if the first and family names of the
parents on both certificates match ðallowing for minor variations in the
spelling of namesÞ. To avoid establishing wrong links, additional infor-
mation such as the age of the bride and groom was used to link within only
a limited framework of time. This method of linking marriage certificates
has been executed within and between the provinces Groningen, Over-
ijssel, Gelderland, Limburg, and Zeeland. In other words, it was possible
to link a marriage certificate only if the parents were also married in one
of these provinces. We expect the number of children that we cannot link
because their parents married in a province not part of our database to be
small, as most people did not seem to migrate very far. For example, census
data show that the number of people who live in a different province than
where they were born was only 8% in 1849, 13% in 1899, and 15% in 1930
ðKnippenberg and De Pater 2002, p. 88Þ. Note that the percentage we will
miss because of migration will be less than these percentages because we
have five out of 11 provinces in our database, and we do not miss people
who migrated after their marriage. The included provinces are roughly
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the bordering provinces with Germany ðin the eastÞ and Belgium ðin the
southÞ. Although the excluded provinces ðroughly bordering the sea in the

Sources of Sibling ðDisÞsimilarity
westÞ were more urbanized, on average, the included provinces contained
plenty of large cities as well ðsee Knippenberg and De Pater 2002, p. 85Þ.
Selections and missing information.—As discussed in the introduction,

we study only grooms. Grooms marrying at the beginning ð1812Þ and at
the end ð1922Þ of the observation period are, for present purposes, prob-
lematic. For those grooms married shortly after 1812, parents’ marriage
certificates are not part of the database, and these grooms therefore cannot
be linked to their brothers. We want to give grooms in all time periods the
same chance that their parents have a marriage certificate in the database.
Therefore, we take a 30-year margin ðfollowing Bras et al. 2010Þ and in-
clude only families for which no son was married before 1842. For parents
who married in the decades before 1922, there is a fair chance that one or
more of their children got married later than 1922 and are thus not part of
our database. As we want only complete families, we leave out those fam-
ilies for which the parents married after 1882 ðfrom this point on the aver-
age number of sons per family recorded in our linked data starts to drop
steeplyÞ.
After these selections, 29.5% of the grooms could not be linked to the

marriage certificate of their parents and are excluded. We performed a
check for selection bias and found that the grooms who could not be linked
do not differ substantially in average status from the linked grooms ðabout
3 points on an 88-point scaleÞ. For the analysis of the time trend in frater-
nal resemblance, this results in 490,827 linked grooms who are married be-
tween 1842 and 1922 and for whom the parents married between 1812 and
1882. The community-level data ðsee belowÞ are available only for a sub-
period. This means that for the explanatory analyses there are 304,962
grooms for whom the parents married between 1843 and 1875. We can-
not study all of these grooms because sometimes—in less than 2.5% of the
cases—required information is missing ðsuch as the occupational title of
the groom on the marriage certificateÞ. After listwise deletion of these cases,
we are left with 479,864 grooms for the time trend and 274,768 grooms for
the explanatory analyses ðsee table 1Þ.

Community-Level Data
A community is the geographic location and time period in which families
socialize their children and transfer the resources that children use in the
labor market. Perhaps the best definition would be the place of residence
of the family when the children are around the age of 15 because this is
the age at which children started to enter the labor market in our study
period ðBras and Kok 2003Þ. Since we do not have this information, we
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approximate the place of socialization by taking the parents’ municipality
of marriage. We approximate the timing of socialization using the year in

Sources of Sibling ðDisÞsimilarity
which parents have been married for 15 years. We create five-year co-
horts out of these to make sure communities are large enough to estimate a
brother correlation ðdetails of how the cohorts are constructed are pre-
sented laterÞ. In other words, a community comprises all families of which
the parents married in the same municipality during the same five-year
time period. There are 6,548 communities for the period 1827–97 and 3,239
communities for the period 1858–90. However, we can reliably estimate
brother correlations only for communities with at least 20 observations ðsee
method of analyses sectionÞ, resulting in 4,947 and 2,576 communities, re-
spectively. Moreover, in the explanatory analyses, the 2,539 communities
that have no missing information on the community indicators can be
studied ðsee table 1Þ.
For the modernization indicators, we use the Historical International

Standardized Community Indicators for the Netherlands ðHISCI-NLÞ data
set that was specially developed for this and related projects. The mea-
sures are at the level of the municipality and are annual but are averaged
over the five-year cohorts to fit our definition of a community. Indicators
for the percentage in agriculture and in services and for inequality of fam-
ily resources are based on aggregated information from the GENLIAS
database. Basic information about the source of each community indicator
is presented in the measures section.9

Measures
Individual level.—Occupational status of a person is based on the oc-
cupation as stated on his marriage certificate. Occupations have been
coded into the Historical International Standard Classification of Occupa-
tions ðHISCO; Van Leeuwen, Maas, and Miles 2002Þ, the historical coun-
terpart of the International Labor Organization’s ISCO68. Next, these
occupational categories are assigned a status score by mapping them onto
the HISCAM stratification scale ðLambert et al. 2013Þ, which is the his-
torical equivalent of the CAMSIS scales ðStewart, Prandy, and Blackburn
1980Þ. The scale ranges theoretically from 1 to 99, but we observe in Dutch
society a range from 10.6 ðhouse servantÞ to 99 ðe.g., lawyerÞ. In 2.2% of
our cases, occupational status is missing in the descriptive analyses ð2.0%
in the explanatory analysesÞ, for example, because no occupationwas stated
on the marriage certificate or the information was too vague to classify into
HISCO ðsee table 2 for descriptives of all variablesÞ.

9More detailed information can be found in the HISCI-NL code book, which can be sent

by the corresponding author on request.

927

This content downloaded from 131.211.86.246 on Tue, 10 Mar 2015 11:25:47 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Community level.—Time is the time period in which sons are social-
ized, which we decided to approximate by the five-year cohorts in which

TABLE 2
Descriptives

YEARS OF SOCIALIZATION

1827–97 1858–90

VARIABLE Mean SD Min Max Mean SD Min Max

Individual level:
Occupational status son . . . . . 46.47 12.84 10.60 99.00 46.99 12.74 10.60 99.00

Community level:
Five-year cohorts . . . . . . . . . . 1 14 7 13
Steam engines/100
inhabitants . . . . . . . . . . . . . .11 .21 0 2.42

Students in secondary
education/100 inhabitants . . . .07 .33 0 5.98

Post office ðyes/noÞ . . . . . . . . . .15 0 1
lnðinhabitantsÞ . . . . . . . . . . . . 7.77 .79 5.56 10.94
lnðin-migrants/1,000
inhabitantsÞ . . . . . . . . . . . . 3.77 .50 .32 6.17

Train station ðyes/noÞ . . . . . . . .20 0 1
Proportion farmer . . . . . . . . . .36 .25 0 1
Proportion in services . . . . . . . .19 .14 0 1
Gini family resources . . . . . . . .10 .04 0 .21

Brother correlation ðrÞ . . . . . . . . .49 .22 .00 1.00 .48 .22 .00 1.00
SE ðjeÞ . . . . . . . . . . . . . . . . . . . . .14 .07 .00 .42 .13 .07 .00 .39

NOTE.—For individual-level variables, N 5 450,690 for 1827–97 and 259,366 for 1858–90;
for community-level variables, N 5 4,947 for 1827–97 and 2,539 for 1858–90.

American Journal of Sociology
parents have been married for 15 years ðsee aboveÞ. For the descriptive
analyses, where we observe parents married between 1812 and 1882, we
thus assume sons to be socialized between 1827 and 1897. The first cohort
comprises six years ð1827–32Þ, while the remaining 13 cohorts comprise
five years ð1833–37, . . . , 1893–97Þ. For the explanatory analyses, where
parents are married between 1843 and 1875, the years of socialization are
1858–90. The last cohort is hereby cut off to three years ð1888–90Þ. To
have a flexible specification of possible time trends, we make a dummy for
each cohort.
Following Zijdeman ð2009Þ, the number of steam engines that were ever

purchased per 100 inhabitants in a municipality in the cohort of sociali-
zation indicates the degree of industrialization of that community ðwe took
the average over the five years of a cohortÞ. The data were taken from the
Registers of the Dutch Department for Steam Engineering ðLintsen and
Nieuwkoop 1989–91Þ. The information is available only until 1890, de-
termining the end year of our explanatory analyses.Educational expansion
is gauged by the number of students enrolled in secondary education per
100 inhabitants in the cohort of socialization ðaveraged over the years of a
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cohortÞ. We derived this information from annual reviews on Dutch ed-
ucation ðScholen 1862–1917Þ. These data are available for the period 1858

Sources of Sibling ðDisÞsimilarity
onward ðexcept for 15 missing casesÞ, determining the starting year of our
explanatory analyses.
The number of inhabitants in a municipality ðaveraged over the years

of the cohortÞ measures the degree of urbanization of that community. We
take its natural logarithm to normalize the indicator. For 22 communities,
information on the number of inhabitants is missing. The degree of in-
migration is measured by the natural logarithm of the number of people
who migrate into a municipality per 1,000 inhabitants ðaveraged over the
years of a cohortÞ. These data were extracted from the Historical Eco-
logical Database and the Historical Database for Dutch Municipalities
ðBeekink et al. 2003Þ. A dichotomous variable whether there is a train
station present ð1Þ or not ð0Þ in a municipality in at least half of the years
of a certain cohort expresses the possibility for mass transportation in that
community. The opening and closing years of all train stations of all train
lines in the Netherlands were retrieved from the website http://www
.stationsweb.nl/.
A dichotomous variable whether there is a post office present ð1Þ or not

ð0Þ in a municipality in at least half of the years of a certain cohort expresses
the possibility for mass communication in that community. Not only was
personal communication ði.e., letters and telegramsÞ distributed through
post offices, but also the dispersion of mass media ðe.g., newspapers, mag-
azines, fashion brochuresÞ relied on post offices ðZijdeman 2009Þ. The in-
formation was gathered from the annual reviews of the Dutch service for
mail and telegraphy ðPosterijen 1880–1916Þ.
We approximate the proportion working in agriculture in a community

by the percentage of fathers who were farmers. We label a father as a
farmer if more than half of his children stated their father’s occupation as
farmer on their marriage certificates ðHISCO codes 61110–61290Þ. We do
not include farmworkers in our measure because they are sometimes listed
as “laborer,” a category that also includes industrial workers; and it is likely
that the percentage of agricultural workers listed as laborer varied non-
randomly over communities. Although we thus underestimate the abso-
lute number working in agriculture, we are confident that we capture rel-
ative differences between communities well. Because the reference category
would be made up of two sectors, we also add as a control the proportion
of fathers working in services ðHISCO major groups 0–5Þ, such that the
proportion in industry becomes the reference category.
We approximate the inequality of family resources in a community by

measuring how unequal the distribution of fathers’ occupational status is.
To do so, we calculated the Gini coefficient of fathers’ occupational status
in HISCAM scores using Stata’s “somersd” command ðNewson 2006Þ.
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We choose not to make one scale out of the modernization indicators for
theoretical reasons: from our theoretical framework it becomes clear that

TABLE 3
Correlations Between Community Characteristics

Time
Steam
Engines Students

Post
Office Inhabitants Immigrants Train Station

Time 1.00
Steam engines .32 1.00
Students 17 .34 1.00
Post office .09 .36 .52 1.00
Inhabitants .08 .27 .53 .64 1.00
Immigrants .26 .21 .25 .26 .19 1.00
Train station .28 .23 .39 .46 .49 .26 1.00

American Journal of Sociology
each modernization process is expected to affect total family impact through
its own mechanisms. In other words, the arguments of the theory could be
correct for one process while being wrong for another. Testing with one
modernization scale does not allow for this possibility. We do not expect
multicollinearity to form a problem given the moderate correlations be-
tween the modernization indicators ðsee table 3Þ.

Method of Analyses
Estimating brother correlations.—We stay close to the conventional
statistical framework and notation used in the economics literature to
study sibling or brother correlations in outcomes such as income ðSolon
et al. 1991; Björklund et al. 2002; Mazumder 2008Þ. The occupational
status of son j from family i is denoted by yij and is modeled by

yij 5 b00 1 εij; ð2Þ
where b00 is the population mean status and εij the residual, which is fur-
ther decomposed as follows:

εij 5 ai 1 bij; ð3Þ
where ai is a component common to all brothers from family i ði.e., the
family mean deviationÞ, and bij is an individual-specific component ði.e.,
the individual deviation from the family meanÞ. Substituting equation ð3Þ
into ð2Þ, we get

yij 5 b00 1 ai 1 bij: ð4Þ
We treat ai and bij as random effects and assume that they are indepen-
dent. The variance of status yij then is
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j2
y 5 j2

a 1 j2
b: ð5Þ

Sources of Sibling ðDisÞsimilarity
The first term captures the variance in occupational status that is due to
differences between families, whereas the second term captures the vari-
ance that is due to differences within families. The expected status corre-
lation between two randomly picked brothers is

r5
j2
a

j2
a 1 j2

b

: ð6Þ

From this expression we can see that a brother correlation can be inter-
preted as the proportion of the total variance that is due to all factors
shared by brothers, as discussed in the introduction.
We estimated equation ð4Þ, which is a two-level multilevel model with

sons nested in families, for each community separately using MLwiN from
within Stata ðLeckie and Charlton 2013; Rasbash et al. 2013Þ. From the
results we calculated the brother correlation for each community c with
equation ð6Þ and obtained its standard error je using the delta method
ðcf. Mazumder 2008Þ. Descriptive results of these estimates are found in
table 2.
Explaining variation in brother correlations using multilevel meta-

regression.—The estimates of the brother correlations become the depen-
dent variable in our actual analyses. The reliability of each estimate differs
per community—depending on the number of observations in the com-
munity—and is reflected in its standard error je. Meta-analysis provides
us with the appropriate statistical framework to deal with this issue. More
specifically, we use multilevel meta-analysis ðHox 2002Þ, which is a more
general case of the random-effects model for meta-analysis ðHedges and
Olkin 1985Þ. The estimated brother correlation rc of community c is given
in this model by

rc 5 rc 1 ec; ð7Þ

where rc is the true brother correlation of community c, and ec is the de-
viation from this due to sampling error with known variance j2

e, that is, the
square of the standard error that we estimated in the previous step. The
sampling error is assumed to be normally distributed, which is a reason-
able assumption if the estimate is based on at least 20 observations ðHedges
and Olkin 1985Þ. This is the reason we include only those communities for
which we have 20 or more observations.
The true brother correlation rc is assumed to vary between communities,

so

rc 5 g0 1 uc; ð8Þ
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where g0 is the mean brother correlation over all communities, and uc the
residual error term for community c, which is assumed to have a normal

American Journal of Sociology
distribution with variance j2
u. Substituting equation ð8Þ into ð7Þ leads to
rc 5 g0 1 uc 1 ec: ð9Þ

The idea of the model is thus that brother correlations differ between com-
munities in part because of true differences between communities ðj2

uÞ and
in part because of sampling error ðj2

eÞ. Because we know the latter, we
can estimate the former—the variance of interest.

Variation between and within municipalities: Random effects versus
fixed effects.—A community is a municipality at a certain time point,
and we observe most municipalities at multiple points in time. To put this
differently, our lowest-level observations, communities, are nested within
municipalities. A great advantage of the multilevel meta-analysis approach
is that it can easily be extended to include such an additional level. Namely,
the residual uc can be written as

umc 5 vm 1 wmc; ð10Þ
where vm is the average deviation of all communities within municipality
m from the overall population mean g00, and wmc is the deviation of com-
munity c from its municipality mean.
We start by treating vm and wmc as random effects and assume that they

are independent and normally distributed. It then follows that

j2
u 5 j2

v 1 j2
w; ð11Þ

which shows that the true variation between communities, j2
u, stems from

differences between municipalities, j2
v, and from differences within mu-

nicipalities, j2
w. By substituting ð10Þ into ð9Þ, we get

rmc 5 g00 1 vm 1 wmc 1 emc: ð12Þ
We estimate equation ð12Þ through a multilevel model with two “real” lev-
els, the municipality and the community levels ðwhich yield j2

v and j2
w,

respectivelyÞ, and one “pseudo-level” ðwhich yields j2
eÞ. It can be shown

that j2
e is obtained by including the community as a random effect but

constraining its variance to be one and then including a variable contain-
ing the standard errors je of the estimates as a random effect at this level
ðsee the Stata multilevel mixed-effects models reference manual ½StataCorp
2013, pp. 27–30�Þ. We extend equation ð12Þ by adding community-level
variables, such as the modernization indicators, as fixed effects to test our
hypotheses and see to what extent these variables explain the variance
between ðj2

vÞ and within municipalities ðj2
wÞ.
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For our final model, instead of treating vm as a random effect, we treat
it as a fixed effect by including dummies for all municipalities. This takes

Sources of Sibling ðDisÞsimilarity
out all variance between municipalities and leaves us only with variance
within municipalities, so equation ð11Þ becomes

j2
u 5 j2

w: ð13Þ

An obvious disadvantage of this approach is that we lose valuable infor-
mation by excluding differences between municipalities. The advantage of
the approach, however, is that it takes out the effect of any unobserved
stable municipality characteristic that may confound the relation between
the community indicators of interest and fraternal resemblance and thus
forms a stricter test. Note that we hypothesized the effect of most modern-
ization processes to depend on the stage of the process but that the fixed-
effects approach takes out the information about the stage at which a
municipality is by discarding the mean differences between municipalities.
Hence, adding the squared terms of each process—as we do in the random-
effects models—will be of no avail, but interacting terms with the mean
value of each municipality will reach this goal ðtechnically, this gives the
first-order Taylor approximation of the quadratic functionÞ.

RESULTS
The Change in Fraternal Resemblance over Time ð1827–97Þ
To form an impression of how large fraternal resemblance was and whe-
ther it changed over time in the Netherlands in the 19th century, we first
estimated equation ð12Þ in model 1 ðsee table 4Þ. We see that the brother
correlation in Dutch communities was, on average, g00 5 0:538. The ran-
dom part of the table shows that communities varied quite a bit around the
average. About one-fourth of the variance arises because of differences
between municipalities: j2

v 5 0:010, meaning that 95% of the municipali-
ties have, on average, a brother correlation that lies in the range .341–.733
ðwhich can be found by calculating g00 ± 1:96 � j vÞ. The remainder of the
variance stems from differences within municipalities: j2

w 5 0:027, which
may in part be due to general trends over time.
To see whether there is indeed a systematic change in the brother cor-

relation over time, we add the cohort dummies in the second model. The
results are found again in table 4, and as a visual aid we plotted them in
figure 5 as well. The brother correlation is 0.574 in the first cohort ð1827–
32Þ, which serves as the reference category. It remains rather stable dur-
ing the second quarter of the 19th century. However, during the second
half of the century, the brother correlation starts to decrease. Especially in
the last quarter of the century, this reduction is substantial and becomes
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TABLE 4
Estimated Brother Correlations in Occupational Status over Time

MODEL

ð1Þ ð2Þ ð3Þ ð4Þ
Fixed part:
Intercept . . . . . . . . . . . . . .538*** .574*** .522*** .557***

ð.006Þ ð.013Þ ð.007Þ ð.012Þ
1827–32 . . . . . . . . . . . . . . ref.
1833–37 . . . . . . . . . . . . . . .003

ð.017Þ
1838–42 . . . . . . . . . . . . . . 2.033

ð.017Þ
1843–47 . . . . . . . . . . . . . . 2.021

ð.017Þ
1848–52 . . . . . . . . . . . . . . 2.012

ð.016Þ
1853–57 . . . . . . . . . . . . . . 2.002

ð.017Þ
1858–62 . . . . . . . . . . . . . . 2.013 ref.

ð.017Þ
1863–67 . . . . . . . . . . . . . . 2.027 2.015

ð.016Þ ð.015Þ
1868–72 . . . . . . . . . . . . . . 2.021 2.006

ð.016Þ ð.015Þ
1873–77 . . . . . . . . . . . . . . 2.066*** 2.051***

ð.016Þ ð.015Þ
1878–82 . . . . . . . . . . . . . . 2.052** 2.036

ð.016Þ ð.015Þ
1883–87 . . . . . . . . . . . . . . 2.068*** 2.052***

ð.016Þ ð.015Þ
1888–92 . . . . . . . . . . . . . . 2.080*** 2.063***

ð.016Þ ð.015Þ
1893–97 . . . . . . . . . . . . . . 2.073***

ð.016Þ
Random part:
j2

v ðbetween
municipalitiesÞ . . . . . . . . .010*** .010*** .011*** .011***

ð.001Þ ð.001Þ ð.001Þ ð.001Þ
j2

w ðwithin
municipalitiesÞ . . . . . . . . .027*** .026*** .023*** .022***

ð.001Þ ð.001Þ ð.001Þ ð.001Þ
j2

e ðsampling errorÞ . . . . . . 1.000 1.000 1.000 1.000
ðconstrainedÞ ðconstrainedÞ ðconstrainedÞ ðconstrainedÞ

Observations . . . . . . . . . . . . 4,947 4,947 2,539 2,539

NOTE.—Numbers in parentheses are SEs.
* P < .05.
** P < .01.
*** P < .001.
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significant. By the end of the century, the brother correlation is around .5,
which means that it fell by more than 10% during the second half of the

FIG. 5.—Fraternal resemblance over time ð1827–97Þ

Sources of Sibling ðDisÞsimilarity
century. Although there is a clear time trend, it hardly helps us to under-
stand the differences within communities ðj2

w reduces only from 0.027 to
0.026 by adding the cohort dummiesÞ.
We repeated these analyses for the selection of communities for which

we have all modernization indicators available ð1858–90Þ. The results are
highly compatible with those for the entire period ðsee models 3 and 4 in
table 4Þ. Figure 5 also shows nicely that the time trend predicted in model 4
can hardly be discerned from that in model 2.

Differences in Fraternal Resemblance by Modernization

Indicators ð1858–90Þ

To test our hypotheses regarding the influence of modernization on fra-
ternal resemblance ðsee fig. 4Þ, we add the modernization indicators in
model 5 ðsee table 5Þ. We also include the squared term of all continuous
measures for which we expect the inverted U-shaped patterns based on
dualism theory. We do not include the proportion in agriculture and ser-
vices yet because they are closely related to our measure for inequality ðboth
are based on the distribution of fathers’ occupations in a communityÞ.
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TABLE 5
Estimated Brother Correlations in Occupational Status

by Modernization Processes

MODEL

ð5Þ ð6Þ ð7Þ ð8Þa

Fixed part:
Intercept . . . . . . . . . . . . . .575*** .558*** .559*** .557***

ð.014Þ ð.013Þ ð.013Þ ð.068Þ
1858–62 . . . . . . . . . . . . . . ref. ref. ref. ref.
1863–67 . . . . . . . . . . . . . . 2.029 2.012 2.012 2.023

ð.016Þ ð.016Þ ð.016Þ ð.016Þ
1868–72 . . . . . . . . . . . . . . 2.024 2.007 2.008 2.018

ð.016Þ ð.016Þ ð.016Þ ð.016Þ
1873–77 . . . . . . . . . . . . . . 2.072*** 2.053** 2.055*** 2.062***

ð.016Þ ð.016Þ ð.016Þ ð.017Þ
1878–82 . . . . . . . . . . . . . . 2.065*** 2.039* 2.041* 2.053**

.017Þ ð.017Þ ð.017Þ ð.019Þ
1883–87 . . . . . . . . . . . . . . 2.081*** 2.055** 2.058*** 2.074***

ð.017Þ ð.017Þ ð.017Þ ð.020Þ
1888–90 . . . . . . . . . . . . . . 2.093*** 2.066*** 2.069*** 2.094***

ð.017Þ ð.017Þ ð.017Þ ð.021Þ
Steam enginesb . . . . . . . . .124* .065 .078 .004

ð.049Þ ð.047Þ ð.046Þ ð.065Þ
Steam engines2bc . . . . . . . 2.036 2.007 2.014 .061

ð.036Þ ð.035Þ ð.034Þ ð.090Þ
Studentsb . . . . . . . . . . . . . .025 .018 .018 2.016

ð.016Þ ð.015Þ ð.014Þ ð.018Þ
Inhabitantsb . . . . . . . . . . . 2.148 2.246** 2.224** .073

ð.098Þ ð.088Þ ð.086Þ ð.050Þ
Inhabitants2bc . . . . . . . . . .006 .011* .010 .017

ð.006Þ ð.006Þ ð.005Þ ð.041Þ
In-migrantsb . . . . . . . . . . .187* .113 .114 2.001

ð.077Þ ð.075Þ ð.074Þ ð.017Þ
In-migrants2bc . . . . . . . . . 2.022* 2.016 2.016 2.041

ð.010Þ ð.010Þ ð.010Þ ð.024Þ
Train station . . . . . . . . . . 2.026 2.023 2.022 .015

ð.014Þ ð.013Þ ð.013Þ ð.016Þ
Post office . . . . . . . . . . . . .062*** .042* .042** .011

ð.018Þ ð.017Þ ð.016Þ ð.024Þ
Farmersb . . . . . . . . . . . . . .010 2.024 .095*

ð.079Þ ð.078Þ ð.045Þ
Farmers2bc . . . . . . . . . . . . 2.146 .029 2.103

ð.083Þ ð.086Þ ð.205Þ
Servicesb . . . . . . . . . . . . . .408*** .240* .099

ð.098Þ ð.100Þ ð.056Þ
Services2bc . . . . . . . . . . . . 2.340* 2.187 .423

ð.163Þ ð.163Þ ð.373Þ
Gini statusb . . . . . . . . . . . 1.332*** 1.227***

ð.190Þ ð.216Þ
Random part:
j2

v ðbetween
municipalitiesÞ . . . . . . . . .008*** .004*** .004***

ð.001Þ ð.001Þ ð.001Þ
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For number of steam engines, the linear term is positive and significant
ðb 5 0.124, P 5 .012Þ, and the squared term is negative and insignificant

TABLE 5 (Continued )

MODEL

ð5Þ ð6Þ ð7Þ ð8Þa

j2
w ðwithin
municipalitiesÞ . . . . . . . . .022*** .022*** .022*** .014***

ð.001Þ ð.001Þ ð.001Þ ð.001Þ
j2

e ðsampling errorÞ . . . . . . 1.000 1.000 1.000 1.000
ðconstrainedÞ ðconstrainedÞ ðconstrainedÞ ðconstrainedÞ

NOTE.—N 5 2,539. Numbers in parentheses are SEs.
a Model 8 also includes a dummy for each municipality in the fixed part. To keep the table

readable, their estimates are not shown.
b Mean centered.
c For the fixed-effects model ðmodel 8Þ, the term is in fact not the squared term but the

interaction with the municipal mean value for the process. It can be interpreted in the same
way, although technically it yields the linear approximation of the quadratic function and not
the quadratic function itself.
* P < .05.
** P < .01.
*** P < .001.

Sources of Sibling ðDisÞsimilarity
ðb20.036, P 5 .314Þ. The solid line in panel A of figure 6 shows what this
means for the relation between fraternal resemblance and industrializa-
tion: the brother correlation is stronger when there are more steam engines
in a community. This effect seems to flatten out and even to reverse for
higher levels of industrialization, which would support dualism theory, but
this curving is not significant. It is clear that the results are opposite to what
would be expected from modernization theory and are not in line with status
maintenance theory. Note that the effect of industrialization does not in-
clude the effects it may have through the other modernization processes
because we control for them ðanalogously, for the other modernization pro-
cesses we look at their net effects as wellÞ.
Because educational expansion was at its early stages in the Netherlands

in our period of observation, we do not expect to find any curvilinear ef-
fects, so we include only a linear term for the number of students in sec-
ondary education per 100 inhabitants. This term is positive, albeit non-
significant ðb 5 0.025, P 5 .105; see also the solid line in panel B of fig. 6Þ.
This finding may be interpreted in several ways. One is that educational
expansion neither decreases the value of family resources ðin line with
status maintenance theoryÞ nor increases inequality of family resources.
Another is that educational expansion decreases the value and increases
inequality, and these opposing effects cancel each other out. A final in-
terpretation is that educational expansion ðmostlyÞ increases inequality of
family resources but that the term is insignificant because we lack power,
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with the bulk of the communities having no students in secondary educa-
tion at all. In the next step of the analysis we present an argument why we

Fig. 6.—Fraternal resemblance as function of modernization processes

American Journal of Sociology
have a slight inclination to favor the last interpretation.
The results for urbanization in panel C of figure 6 seem to show that

fraternal resemblance decreases as communities have more inhabitants,
which is in line with the modernization theory. However, both the linear
and quadratic terms are not significant ðb 5 20.148, P 5 .130; b 5 0.006,
P 5 .355Þ. For number of in-migrants, the linear term is positive and sig-
nificant ðb 5 0.187, P 5 .015Þ and the quadratic term is negative and
significant ðb520.022, P5 .035Þ. This means that the brother correlation
traces the inverted U-shaped pattern as predicted by dualism theory ðsee
panel D of fig. 6Þ.
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For mass transportation and mass communication, we have dummy
measures, so we cannot test how their effects depend on the stage of the

FIG. 6.—ðContinuedÞ

Sources of Sibling ðDisÞsimilarity
process; we can see only what their average effect is. If there is a possibility
for mass transportation in a community ði.e., there is a train stationÞ, the
brother correlation is somewhat lower than in a community without this
possibility ðb 5 20.026, P 5 .055Þ. Proponents of modernization theory
may claim that this forms support for the modernization theory, yet the
effect is not significant at the 5% level, only at the 10% level. The effect
of mass communication is in the opposite direction: in communities with
a post office, the brother correlation is b 5 0.062 points higher than in a
community without a post office ðP 5 .001Þ. This is not in line with mod-
ernization theory predicting that mass communication resulted in more

939
This content downloaded from 131.211.86.246 on Tue, 10 Mar 2015 11:25:47 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


equal accessibility to valuable information. On the basis of dualism theory,
one could explain the positive effect by arguing that in most communities

American Journal of Sociology
with a post office, still only a select group profited from these newly arisen
possibilities of mass communication.
Altogether, the modernization indicators explain over a quarter of the

difference in fraternal resemblance between municipalities ði.e., j2
v reduces

from .011 to .008Þ. However, the modernization processes explain little
of the variation within municipalities, and they are not able to explain the
decrease over time in fraternal resemblance. In fact, if anything, the mod-
ernization processes even suppressed the general time trend toward more
openness somewhat ðthe difference between the first and last cohorts in-
creased from b 5 20.063 to b 5 20.093 by controlling for the modern-
ization indicatorsÞ. Although the results do not provide an unequivocal
picture so far, overall they seem to offer most support for dualism theory
because the effects of four out of six modernization processes can be in-
terpreted along this way. Modernization theorists could at best claim two
out of six processes to be in line with their ideas, whereas status mainte-
nance theory is supported in one of the two test cases.

Differences in Fraternal Resemblance Resulting

from Sectorial Shifts and Inequality
Dualism theory finds further support if we include the proportions of
farmers and those working in services in model 6 ðsee table 5Þ. Panel E of
figure 6 shows that fraternal resemblance is clearly higher in communities
with fewer farmers ðquadratic effect: b 5 20.146, P 5 .079; the linear
effect is not significant but would be negative and significant if we left
out the quadratic term—results not shownÞ. Although this effect seems to
flatten out for low levels of farmers ðif we read the graph from right to leftÞ,
it does not reverse as expected and the curving is not significant. An ob-
vious explanation is that the effect of within-sector inequality ðsee panel B
of fig. 3Þ is stronger than expected because a community with a large pro-
portion of farmers is highly status homogeneous, more than if our measure
for proportion in agriculture could also have included farmworkers. For
the proportion working in services, the expected inverted U-shaped pattern
is indeed clearer ðsee panel F of fig. 6Þ. Both the linear term ðb5 0.408, P5
.000Þ and the quadratic term ðb 5 20.340, P 5 .036Þ are significant. The
measures for sectorial distribution explain half of the variance between
municipalities ðj2

vÞ left unexplained in model 5 but hardly any of the var-
iance within municipalities ðj2

wÞ.
Interestingly, including the sectorial distribution measures alters many

of the effects of the modernization indicators presented in model 5 ðsee also
the dashed lines in fig. 6Þ. All positive effects become smaller and often
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insignificant, whereas the negative effect of urbanization becomes more
pronounced and significant. In other words, contrary to what we expected,

Sources of Sibling ðDisÞsimilarity
modernization processes and shifts between sectors did not make frater-
nal resemblance trace an inverted U-shape independent of each other.
We conclude from this that modernization processes led to the inverted
U-shape in fraternal resemblance because they decreased the proportion of
farmers and increased the proportion in services and industry. Conse-
quently, communities became more heterogeneous in the type of jobs per-
formed in the early and intermediate stages of the modernization processes.
This made the amount and type of resources possessed by families more
unequal, which led to higher fraternal resemblance. Although these results
do not support modernization theory, we cannot rule out the possibility
that modernization processes lowered the value of family resources be-
cause these effects may have been offset by the increasing inequality. Ur-
banization indeed lowered fraternal resemblance once we controlled for
the sectorial distribution.
In model 7 ðsee table 5Þ we add the inequality measure to test our claim

that the shifts in the labor force affect fraternal resemblance by increasing
the inequality of family resources. Indeed, communities with a more un-
equal distribution of family resources, that is, with a larger Gini coefficient,
exhibit higher fraternal resemblance ðb5 1.332, P5 .000; see also panel G
of fig. 6Þ. Moreover, inequality of family resources indeed mediates the
effects of proportion in agriculture and services on fraternal resemblance:
the effect of farmers vanishes completely, and we can also understand
much of the effect of services ðsee also the dotted lines in panels E and F of
fig. 6Þ. As a final test of whether it is really inequality that is driving the
patterns in fraternal resemblance and not some unobserved community
characteristics related to both inequality and fraternal resemblance, we es-
timated a municipality fixed-effects model ðsee model 8, table 5Þ. It shows
that if a municipality becomes more unequal over time, this leads to an
increase in fraternal resemblance in that municipality ðb5 1.227,P5 .000Þ.
The effects for urbanization and mass communication are not significant,
meaning that the previously found effects may have been due to unobserved
differences between municipalities. The changes in fraternal resemblance
over time are not explained by changes in inequality but are rather more
pronounced after we take these changes into account. This is in linewith the
fact that inequality mainly increased during this period.

CONCLUSIONS AND DISCUSSION
We aimed to describe and explain temporal and regional variation of fra-
ternal resemblance in occupational status in the Netherlands before and
during modernization. Fraternal resemblance is considered an excellent
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measure for the impact of the family on status attainment because it cap-
tures all aspects of family background shared by brothers. Our job com-

American Journal of Sociology
petition model identified two important sources of fraternal resemblance:
the value of family resources and inequality of family resources. According
to modernization theory, modernization processes lowered fraternal resem-
blance by reducing the value of family resources ðKerr et al. 1960; Blau and
Duncan 1967; Treiman 1970Þ. Status maintenance theory disputes this shift
from ascription to achievement and claims that families found ways to
preserve the value of their resources ðCollins 1971; Bourdieu and Passeron
½1977� 1990; Grusky 1983Þ. On the basis of arguments about inequality of
family resources, dualism theory expects that fraternal resemblance in-
creased in the early stages and decreased in later stages of modernization
ðKuznets 1955; Nielsen 1994Þ. Because our historical data set covers the
period in which the modernization processes actually took place, a thor-
ough test of these opposing hypotheses became possible.
Our results showed that Dutch brothers resembled each other consid-

erably: the statuses of two brothers correlated .57 in the first half of the
19th century. Fraternal resemblance decreased from around 1860 onward
to reach .50 by the end of the century. Other studies already concluded
that changes toward more open societies occur at a slow pace ðGanzeboom,
Luijkx, and Treiman 1989; Breen and Luijkx 2004; Knigge et al. 2014Þ.
This means that it is possible to detect such changes only if data include
many observations over a long time period. It also means that it is worth-
while putting our findings in long-term perspective: if the decrease con-
tinued at the same rate, the correlation would be about .40 in 1950 and .33
in 1985. In fact, Sieben and De Graaf ð2001Þ found that fraternal resem-
blance in occupational status was about .35 around 1950 and .17 around
1985 in the Netherlands. In comparison, they found that the fraternal re-
semblance in the United States around the same periods was, respectively,
about .42 and .20, not very different from what Hauser and Mossel ð1985Þ
found for the United States. In other words, even though there are cer-
tainly data comparability issues, it seems that the decline in total family
impact we observed continued or even accelerated in the 20th century—at
least in the Netherlands and possibly in Western modernizing societies
in general.
The findings appear to support modernization theory and refute status

maintenance theory because the decrease in fraternal resemblance started
right when modernization processes also started in the Netherlands. How-
ever, we wanted to rule out the possibility of a spurious relationship. There-
fore, we developed measures on the municipal level for industrialization,
educational expansion, urbanization, in-migration, mass transportation, and
mass communication.With thismore direct test of themodernization thesis,
942
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we cannot conclude that these modernization processes were the driving
forces behind the observed downward trend in fraternal resemblance. In

Sources of Sibling ðDisÞsimilarity
fact, if anything, our results suggest that fraternal resemblance would have
decreased even more without the six modernization processes. Commu-
nities with higher degrees of industrialization, educational expansion, in-
migration, and mass communication display mainly higher levels of frater-
nal resemblance.
These higher levels of fraternal resemblance in more modern commu-

nities can be well understood in terms of dualism theory. Because the
modernization processes in most Dutch communities were still in the early
stages of development in our study period, they reflect the left-hand side of
the expected inverted U-shape relation between modernization and fra-
ternal resemblance. For two out of three processes that we observe at the
later stages ði.e., industrialization and especially in-migration, but not ur-
banizationÞ, the effect on fraternal resemblance flattens out and reverses at
later stages of development. We found that this inverted U-shaped pattern
resulted because the modernization processes were accompanied by pop-
ulation shifts in the proportion of workers from the traditional sector ði.e.,
agricultureÞ to the modern sectors ði.e., industry and servicesÞ. Dualism the-
ory argues that these sectorial shifts cause inequality to trace an inverted
U-shaped pattern “as an automatic numerical consequence” ðNielsen 1994,
p. 658Þ, while our job competition model shows that fraternal resemblance
should follow suit because it is positively affected by inequality. Indeed,
we found that the development of inequality was mainly driving the re-
lationship between modernization and the observed patterns in fraternal
resemblance.
The question remains: What made fraternal resemblance decrease over

time, if not the modernization processes studied here? One possible ex-
planation is that, while we focused on changes in the value and inequality of
family resources, other possible sources of fraternal resemblance changed
over time aswell. For example, we simplifiedmatters by not considering the
influence of brothers on each other. Although a careful exploration of his-
torical sources may offer arguments about why the influence of brothers
on each other may have changed such that they became less similar, at
present we can think only of an argument about that would expect the
opposite. We can imagine that, because it became more difficult for em-
ployers to predict future productivity on the basis of social origin, they relied
more on hiring immediate family members of employees already proven to
be productive, increasing fraternal resemblance.10 Indeed, there is historical
evidence that middle- and high-class jobs at the national railway, post of-

10We are indebted to an anonymous reviewer for suggesting this idea.
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fice, and tax office were filled through a patronage system of referral to
ensure loyal and trustworthy personnel ðDehing 1989Þ.

American Journal of Sociology
We further simplified matters by assuming that children do not benefit
systematically differently from the resources of their parents, although in
reality parents may ðaim toÞ divide resources unequally. Especially if re-
sources are scarce, they are more often directed toward one child ðConley
2004Þ. This is probably also the reason why in some parts of the Neth-
erlands in the 19th century it was customary among farming families to
transfer the entire farm to only one child without compensating the other
children, but these traditional inheritance practices lost importance over
time ðDe Haan 1994Þ. Also, nonfarming families may have started to di-
vide resources more equally over time. The availability of contraceptives
allowed parents to trade off quantity for quality of children. Indeed, for the
contemporary United States, it has been shown that a lower sibship size
relates to a higher sibling similarity in socioeconomic status ðConley and
Glauber 2008Þ. Moreover, “modern” family resources such as time and
energy to socialize children may be easier to split equally than “traditional”
family resources such as a farm. In other words, changes in the distribution
of resources within families are likely to have increased rather than
decreased fraternal resemblance over time—a claim worth testing in future
research.
A different type of explanation for the decreasing trend in fraternal re-

semblance may be that modernization decreased the value of family re-
sources, but through other processes than the ones we studied. Treiman
ð1970Þ argued that the modernization processes discussed in this article
were accompanied by the dissemination of universalistic values, which
stress that everybody is equally worthy and should be judged by the same
standards. However, it could also be that universalistic values were adopted,
for example, by employers, to a large extent independently of the modern-
ization processes such as industrialization. Related to this, also the rise of
democratic institutions may have lowered fraternal resemblance by giv-
ing people from different social strata more equal rights and opportunities
ðNielsen 1994Þ.
We started out this article by saying that the extent to which status de-

termines one’s life course does not depend only on how unequal society is but
also on how easy it is to get from one stratum to the other. At the end of this
article, we conclude that the ease of changing strata depends itself on in-
equality: we found that social mobility decreased when inequality increased.
On the basis of our job competition model, this should be true for any soc-
iety and not just the Netherlands in the 19th century. If so, inequality can be
seen as a double-edged sword: it not only creates larger differences between
people but also makes it more difficult for people to be socially mobile.
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