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The Geography of Knowledge in Europe: 1000-1800

Chiara Zanardello*

October 28, 2026

Abstract

Between 1000 and 1800, the set of European scholars’ birthplaces expanded geo-
graphically, even as their distribution became more concentrated among the leading
birthplaces. At the same time, scholars’ workplaces remained much more concentrated
in a smaller number of cities, which is consistent with substantial lifetime mobility into
academic institutions. Unlike the distribution of scholars’ origins, the urban rank—size
distribution remained relatively stable. I also show a strong correlation between the
number of academic institutions and a higher concentration of the scholars’ birthplace
distribution, while no comparable relationship appears for urban population.

JEL classifications: N93, R12, 123

Keywords: scholars’ birthplaces; human capital; rank—size distribution; academic institu-
tions; urban population.

1 Introduction

Before the Industrial Revolution, the production of formal knowledge in Europe was concen-
trated in universities, academies, and other institutions located in a relatively small set of
cities. But the concentration of scholarly activity does not tell us where scholars came from.
Major intellectual centers could have drawn scholars from the same small set of established
locations, or they could have concentrated scholarly activity while drawing talent from a
much broader geography. This distinction has potential implications for the allocation of
talent across space, particularly for questions of efficiency and lifetime mobility (Jaravel
2023). Modern evidence shows that geographic origins and exposure to knowledge-intensive
environments matter for who becomes an inventor or scientist (Bell et al. 2019; Agarwal and
Gaule 2020). More broadly, barriers to the allocation of talent can have important aggre-
gate consequences (Hsieh et al. 2019). This question matters especially during the Scientific
Revolution and the Enlightenment, when the link between knowledge and growth arguably
became tighter (Mokyr 2005).
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Figure 1: Geography of scholars’ birthplaces and academic institutions in Europe, 1500-1749
Notes: Panels (a) and (b) show the locations where scholars were born in 1500-1549 and 1700-1749, respec-
tively. Red circles indicate birthplaces, with their area proportional to the number of scholars born in each
location during the corresponding half-century. Panels (c¢) and (d) show the headquarters of universities
and academies active during the corresponding periods. Green triangles indicate locations hosting at least
one active institution, independently of the number of institutions located there. The maps use present-day
national borders.



Figure 1 makes this distinction visible. Between 1500 and 1700, both the geography
of scholars’ birthplaces (panels (a)—(b)) and the geography of academic institutions (panels
(c)—(d)) expanded. However, there is also no mechanical prediction for how more academic
institutions should affect the distribution of birthplaces. On the one hand, the expansion
of universities and academies across different locations may create several regional points of
attraction and lead to a flatter distribution of scholars’ origins. On the other hand, having
more academic institutions may disproportionately strengthen established scholarly regions
and make the upper part of the birthplace distribution more important. This puzzle mo-
tivates my research question: as European knowledge became increasingly institutionalized
within universities and academies, how did the geography of scholars’ origins change, and
did it simply mirror the geography of cities and institutions?

Hence, this paper documents how the geography of European scholars’ origins evolved
between 1000 and 1800 and how it differed from the geography of workplaces and urban
population. I combine long-run urban population data from Buringh (2021) with individual-
level data on European scholars from the UTHC-RETE project (de la Croix, Scebba, and
Zanardello 2026; de la Croix 2021, 2026). The latter database tracks almost 90,000 individ-
uals active in around 350 European academic institutions over eight centuries. I compare
these origins with scholars” workplaces, which capture the geography of active scholarly life,
and with urban population, which provides a benchmark for the broader distribution of
European cities. I aggregate these data to the location—half-century level.

My paper also separates two margins that are often conflated. The number of scholars’
birthplaces captures the geographic reach of scholarly origins, whereas the distribution of
scholars across those places captures how concentrated those origins were. A broader geo-
graphic reach can therefore coexist with greater concentration among the leading birthplace
locations. This paper documents both margins and compares them with the geography of
scholars” workplaces and European urban population, and examines the relationship between
the concentration of scholars’ origins and the number of academic institutions.

To do this, [ summarize each spatial distribution using a rank—size relationship. Locations
are ranked by size, and the logarithm of rank is regressed on the logarithm of size. The
estimated slope is the elasticity of rank with respect to size; equivalently, its inverse captures
how quickly size declines as one moves down the ranking. For example, if the distribution
follows the canonical Zipf’s law (Zipf 1949), the slope equals —1, and the largest city is twice
as large as the second, three times as large as the third, and so on.! I use the magnitude
and direction of these slopes with respect to the Zipf benchmark, used as a common metric,
to compare the concentration of different spatial distributions over time.?

I obtain three main findings. First, the geography of scholars’ origins changed substan-

1. This is a regularity often found in the contemporary setting (Gabaix 1999). See Gabaix (2016) for a com-
prehensive review of contemporary Zipf-style distributions. For city-size distributions specifically, Arshad,
Hu, and Ashraf (2018) review methodological issues and alternative formulations of Zipf-style regularities.

2. Another concept, often related to Zipf-style estimations, is Gibrat’s law (Eeckhout 2004). It concerns
the growth process rather than the static rank—size distribution: it states that proportional city growth is
independent of initial size. In standard urban models, Gibrat-style growth can generate Zipf-like city-size
distributions (Gabaix 1999). Whether a similar dynamic applies to the geography of scholarly human capital
is an empirical question, which I examine as a complementary exercise (Appendix F).



tially between the medieval and early modern periods. In the Middle Ages, scholars came
from a relatively small set of observed birthplaces, and the largest of these were not particu-
larly dominant relative to other locations producing scholars. Between the late Middle Ages
and the seventeenth century, this started to change with the largest birthplaces becoming
increasingly important relative to smaller ones. At the same time, scholars originated from a
rapidly expanding set of locations. Hence, the geographic reach of scholarly origins expanded
even as their distribution became more concentrated at the top. Urban population followed
a different pattern, with a rank-size distribution already much more concentrated in the
medieval period and relatively stable over time.

Second, the geography of scholars’ origins remained very different from that of scholarly
activity. Workplaces were much more concentrated than birthplaces throughout the period,
with a relatively small number of major institutional centers accounting for a dispropor-
tionately large share of scholarly activity. Scholars’ birthplaces, instead, were spread across
a much broader and expanding set of locations. The gap between the geographic reach of
scholars’ origins and their workplaces therefore widened over time. This suggests that the
concentration of scholarly activity in major institutional centers increasingly coexisted with
a broader geographic reach of scholars’ origins, consistent with high lifetime mobility.

Third, the concentration of scholars’ origins is systematically associated with the expan-
sion of universities and academies. Using a country—half-century panel for 1500-1749, I find
that countries with more academic institutions tend to exhibit a more concentrated distri-
bution of scholars across their birthplaces. This suggests that the distribution of birthplaces
becomes more top-heavy. Importantly, the same relationship does not appear for urban
population, suggesting that the geography of scholarly origins evolved differently from the
general urban system. These results are robust to a series of alternative specifications.

This paper contributes to the economic history of knowledge and elite human capital
by documenting the changing geography of scholars’ origins in Europe. A large literature
emphasizes the importance of knowledge and the intellectual foundations of modern growth
(Mokyr 2005, 2011, 2016). Universities and academies have been studied for their role in
human-capital formation, knowledge production, and economic development (Cantoni and
Yuchtman 2014; Bosker, Buringh, and Van Zanden 2013; Benos et al. 2024; Cinnirella,
Hornung, and Koschnick 2025; Zanardello 2024), while others examine the emergence of
an integrated academic market (de la Croix et al. 2024) and the contribution of knowledge
elites to long-run growth (Squicciarini and Voigtldnder 2016; Serafinelli and Tabellini 2022;
Laouenan et al. 2022). I contribute to this literature by examining a different aspect of
Europe’s knowledge system: how the geographic origins of scholars evolved as universities
and academies expanded.

More specifically, this paper relates to the literature on the geography of creative and
intellectual activity. Existing studies have examined the concentration of creative individ-
uals in major centers, their mobility, and the benefits of geographical clustering (O’Hagan
and Borowiecki 2010; Borowiecki 2013; Cox and Figueroa 2025; Kuld and Mitchell 2023;
Serafinelli and Tabellini 2022). In particular, Kuld and Mitchell (2023) show how German
literary clusters increasingly developed through migration into creative centers rather than
through a comparable concentration of authors’ birthplaces. While these contributions high-



light the importance of distinguishing where intellectuals came from and where they worked,
my focus is on the long-run spatial distribution of scholars’ origins across Europe as a whole.
Most closely related in terms of data, Curtis and de la Croix (2026) use RETE scholars’
birthplaces to study regional development, and Curtis et al. (2026) construct measures of
academic human capital across European cities and regions using publication outcomes from
RETE. I instead study the distribution of scholars’ origins, distinguishing the geography of
birthplaces from the geography of scholarly activity.

Finally, I build on Dittmar (2011), who documents the emergence of Zipf’s law in the
distribution of West European city populations from the Middle Ages onward. Using a
similar rank—size approach, I contribute by looking at the geography of scholarly human
capital while keeping the historical perspective.?> Comparing scholars’ birthplaces with both
urban population and scholarly workplaces documents whether the origins of knowledge
producers followed the evolution of the broader urban system or developed a distinct spatial
distribution. The findings show that, while scholarly activity remained concentrated in
a relatively small number of institutional centers, scholars came from an expanding set
of locations, and the concentration of their origins was systematically associated with the
institutional environment.

Section 2 presents the scholarly and urban population data and discusses the distinction
between birthplaces and workplaces. Section 3 documents the evolution of their rank—size
distributions. Section 4 studies the relationship between university and academy networks
and the rank-size relationship of scholars’ origins at the country-half-century level. Sec-
tion 4.1 reports robustness checks. Section 5 concludes.

2 Data: Scholarly and Urban Population

This section describes the urban and scholarly population data. The focus is mostly on the
latter, as it represents the most original source of information used in the paper.

Urban population is taken from Buringh (2021), who provides updated population esti-
mates for 2,262 European settlements that reached at least 5,000 inhabitants at least once
between 700 and 2000 (Bairoch 1988). Historical population is available once every century
until 1500, and once every half-century from 1500 onwards.*

Scholarly population is taken from de la Croix (2021), who provides individual-level
information on scholars active in European universities and academies between 1000 and
1800.°> The version used in this paper is from February 2026 and includes 88,863 unique
scholars, as in de la Croix, Scebba, and Zanardello (2026). For these scholars, we observe
biographical information such as name, surname, place and year of birth and death. We can

3. The methods used in this paper build on the literature on rank—size distributions and Zipf’s law (Zipf
1949; Rosen and Resnick 1980; Soo 2005; Ioannides and Overman 2003). See Gabaix (2016), Arshad, Hu,
and Ashraf (2018), and Hanlon and Heblich (2022) for broader discussions of the theoretical and empirical
literature.

4. As historical urban populations are reconstructed from surviving sources, these figures should be inter-
preted as estimates rather than exact population counts, particularly for earlier periods.

5. I contributed to the project by enhancing the coverage of scientific academies; more details are provided
in Zanardello (2024).



also track scholars over their active life through information on their institutional affiliations:
headquarters of the institutions where they were active, appointment dates, and field of study.

An important feature of the database is that inclusion is institution-based rather than
based on retrospective prominence. Scholars enter the database because they are recorded
as teachers or members of the universities, academies, and other related institutions cov-
ered by the project, rather than because they appear in modern biographical dictionaries
or are otherwise classified as famous.® The data are manually collected from institution-
specific secondary sources, including membership and professor lists, modern prosopograph-
ical databases, and, where more recent sources are unavailable, older institutional histories.
The database therefore aims at broad coverage of the scholarly population attached to these
institutions, including relatively obscure individuals whenever the sources allow it. Moreover,
the quality and completeness of the underlying sources vary across institutions, periods, and
regions (de la Croix 2021, 2026).”

For the empirical analyses, I aggregate this micro-level information at the city level. The
database allows for several possible aggregations: by birthplace, death place, or workplace.®
The main analysis uses scholars’ birthplaces, because they capture the spatial origins of
scholarly human capital and are less mechanically linked to the location of universities and
academies than workplaces. Death places are less attractive for this purpose, since they
may reflect cumulative mobility, late-career sorting, and survival selection. Workplaces are
instead informative about the geography of active scholarly life, but they are obtained from
the same underlying affiliation records used to construct institutional exposure. For this
reason, they are more exposed to mechanical endogeneity in the institutional analysis of
Section 4. I therefore use birthplaces as the primary sample, and workplaces as comparison
in Section 3.7

Table 2 (Appendix A) summarizes the construction of the analytical samples. Of the
88,863 scholars in the February 2026 database, 57,065, or 64.2%, have a known birthplace,
while 39,142, or 44.0%, have a known birth year. Requiring both pieces of information leaves
33,267 scholars. To facilitate the comparison with urban population, I further restrict the
sample to Europe, based on a European-country ISO whitelist, leading to a final birthplace
sample of 33,076 scholars, corresponding to 37.2% of the full database. By comparison,

6. For datasets on notable individuals, see, for example, Laouenan et al. (2022) and Serafinelli and Tabellini
(2022).

7. The institutional universe is built from established lists of European universities (Frijhoff 1996) and
academies (McClellan 1985) and is supplemented by language academies, important Renaissance academies,
and other higher-education institutions that conferred academic degrees or operated on the same academic
market. The RETE institution-level publications document the specific sources used for each institution;
see de la Croix (2026).

8. I rely on the geolocated birthplaces provided in RETE and interpret them as recorded origins. This
distinction matters because birthplaces, workplaces, and death places capture different moments in scholars’
life cycles (de la Croix and Scebba 2025).

9. The unit of observation differs slightly across the two distributions. Each scholar in the birthplace
sample contributes exactly once to one birthplace and one birth half-century. For workplaces, a scholar
observed in several headquarters cities within the same half-century contributes once to each of these cities.
This concerns 10.6% of workplace scholar-periods. Workplace counts should therefore be interpreted as
city-level affiliation counts rather than as a partition of scholars across cities.



88,792 scholars have at least one usable European workplace/reference-date record.

This sample construction raises a potentially important selection concern. Both inclusion
in the surviving historical sources and the availability of birthplace and birth-year informa-
tion may depend on how well an individual’s life is documented. Changes in documentation
over time can therefore mechanically affect both the number of observed birthplaces and the
estimated shape of their distribution. Appendix B documents these patterns directly using
the same February 2026 snapshot employed in the empirical analysis.

Biographical coverage varies substantially over time. Figure 3 (Appendix B) shows that
coverage is strongly non-monotonic: the earliest records are unusually complete, coverage
falls sharply during the later medieval period, and then improves during the early modern pe-
riod. From 1450 onward, birthplace availability is comparatively stable, while the availability
of birth years increases much more strongly. The unusually high completeness of the earliest
observations is consistent with positive selection toward prominent and better-documented
individuals; Appendix B provides additional evidence using modern external-visibility indi-
cators.

Coverage also differs substantially across Europe. Table 3 (Appendix B) shows that over
1500-1749 the share of scholars for whom both birthplace and birth year are known ranges
from around 23% in Southern Europe and 40% in Western Europe to more than 60% in
Central Europe and around 80% in Northern and Eastern Europe. Table 4 (Appendix B)
reports the resulting geographic composition of the analytical sample: Western and Central
Europe account for approximately 40% and 32% of the final birthplace sample, respectively,
Southern Europe for 22%, Northern Europe for 5%, and Eastern Europe for 2%.

These diagnostics do not eliminate historical source selection. In particular, the increase
in the number of observed scholars and birthplaces over time partly reflects improvements in
biographical documentation, especially in the availability of birth dates. I therefore do not
interpret changes in the number of observed birthplace cities alone as evidence of geographic
diffusion, nor do I interpret the early sample as a representative census of European scholarly
origins. Instead, the rank—size estimates in Section 3 describe the shape of the distribution
among observed scholars and locations. Early estimates should consequently be read with
particular caution. Restricting the institutional analysis to the period after 1500 reduces
the most severe early selection problem, although it does not make coverage uniform across
either time or space. The corresponding estimates are therefore interpreted as conditional
associations rather than causal effects.!®

Finally, it is also clear that the distribution of 9,209 unique birthplaces is extremely
skewed. Around 91% of observed birthplace-year cells contain a single scholar, while only
about 2.4% contain three or more scholars and less than 0.5% contain five or more. This
strong right-skewness is precisely why a power-law exercise is informative in this setting.
To implement the analysis, I build a city x half-century panel, where cities are defined by

10. de la Croix (2026) provides additional period-specific statistics and a detailed discussion of the un-
derlying source-selection process. The February 2026 snapshot used in this paper predates the subsequent
update of the RETE database described in de la Croix (2026). I therefore use the latter to document the
data-collection process and its limitations, while all sample counts and coverage statistics reported here are
calculated directly from the February 2026 snapshot used in the empirical analysis.



scholars’ birthplaces and half-centuries aggregate all scholars born in the corresponding 50-
year interval indexed by their starting year. Thus, period ¢ covers [t,t 4+ 50): for example,
the period labelled 1500 includes observations from 1500 through 1549. One data constraint
is important here: the last observed birth year in the scholarly sample is 1786, so the last
complete scholarly half-century is 1700-1749 rather than 1750-1799. I therefore treat the
latter period as right-truncated throughout the descriptive analysis.

3 Power laws in scholarly and urban populations

I begin by estimating a standard rank—size specification, separately for scholars’ birthplaces,
workplaces, and for urban population. In the benchmark specification, I keep only places
with positive counts in each half-century. This choice is important because zero scholarly
counts are harder to interpret than zero urban population: in the scholarly data, they
may reflect either a true absence of scholars or incomplete source coverage, especially in
earlier periods. Urban population, as in Buringh (2021), may also contain measurement
error, especially in earlier periods, even though this database updates previous population
data (Bairoch 1988) and is broadly accepted by the literature. I keep the same positive-
city convention for symmetry and comparability across the two datasets. Nevertheless, this
implies an unbalanced panel with a varying number of places over time. I assess the relevance

of this sample selection criterion in Section 4.1, where I also report a zero-inclusive robustness
11
check.

I estimate the following specification:
log(Rit) = au + By log(Si) + €i, (1)

where R;; is the rank of city ¢ in half-century ¢, and Sj; is either the number of scholars born or
active in that place over the corresponding 50-year window, or again the urban population of
that city in that half-century. Throughout this section, the reported coefficients are the raw
estimated slopes Bt, which are negative in the distributions considered here. The canonical
Zipf benchmark corresponds to 3 = —1 (Zipf 1949). To better understand the dynamics, it
is of interest to compare deviations from this benchmark coefficient. Indeed, deviations from
—1 have different interpretations depending on their direction. Coefficients below —1, for
example B = —2, indicate that the largest places are smaller relative to lower-ranked locations
than under Zipf; the distribution is therefore less top-heavy and with a thinner upper tail (or
less concentrated) than the Zipf benchmark. Coefficients above —1, for example B = —0.6,
indicate the opposite: the largest places are disproportionately large relative to the rest, and
the distribution is more top-heavy (or more concentrated) than Zipf. I therefore interpret
movements toward —1 as ‘convergence’ toward the Zipf benchmark, while keeping track of
whether these movements come from below or from above.'? Appendix Figure 5 summarizes

11. The balanced panel contains 174,971 birthplace x half-century cells (9,209 locations x 19 period labels,
from 900 through 1800). Because observed birth years range from 940 to 1786, the first and last non-empty
periods are incomplete, while the 1800 endpoint is empty. The resulting panel contains 15,188 positive cells
across 18 non-empty half-centuries.

12. In the exact rank—size relationship implied by the regression, city size can be written as proportional
to RY/#. Hence, when B = —1, the largest place is twice the size of the second. When B = —2, it is only /2



how movements in the raw rank—size coefficient translate into changes in top-heaviness and
distance from the Zipf benchmark.

An important feature of rank—size data is the presence of ties: locations with identical
observed sizes cannot be meaningfully ordered among themselves. I therefore use average
ranks (i.e., midranks) throughout the analysis. Specifically, all locations within a tied group
are assigned the midpoint of the ordinal positions occupied by that group. This convention
preserves the multiplicity of locations in the distribution while making the resulting ranks
invariant to arbitrary ordering within ties. The issue is particularly relevant for the scholarly
distributions, where many locations have the same number of observed scholars, especially
at the lower end of the distribution.!3

Figure 4 (Appendix C) summarizes the main descriptive comparison between scholars’
birthplaces, workplaces and urban population. Each panel reports the empirical rank—size
relationship, shown by the red fitted line, together with the theoretical Zipf benchmark,
shown by the dashed line. The benchmark is normalized to the largest observed place in
each panel and imposes a slope of B = —1. Hence, it represents the distribution that would
arise if the second-ranked location were half as large as the first, the third-ranked city one
third as large, and so on.

In the earlier periods, scholars’ birthplaces display coefficients that are much more neg-
ative than those for urban population and workplaces, with Bt = —1.95 in 1300. Given
the rank—size specification used here, this means that the scholarly distribution initially lies
below the Zipf benchmark: among positive scholars’ birthplaces, the largest centers were not
large enough relative to lower-ranked places to generate a Zipf-like concentration. Over time,
however, the scholarly distribution moves toward the Zipf benchmark, reaching Bt =-1.3
in 1700. The visual comparison between the slopes of empirical fitted lines and the theoret-
ical benchmark conveys the same pattern: the rank—size distribution of scholars’ birthplaces
initially differs more from the Zipf benchmark than urban population, but gradually moves
closer to it. By contrast, the urban system is already much closer to Zipf in 1300, with
Bt = —1.15, and evolves within a comparatively narrow range. Finally, workplace distri-
butions show coefficients well above the canonical —1 already in 1100—even though this
coefficient relies on a very small sample of only 16 locations—before stabilizing roughly be-
tween —0.4 and —0.6 for the rest of the time horizon. This implies a higher concentration
of workplaces’ distribution than under the canonical Zipf’s law.

The distribution in 1500-1549 illustrates what this means. Bologna is the largest birth-
place of scholars, with 41 scholars, followed by Florence with 35 and Siena with 31. Under
Zipt’s law, Florence’s 35 scholars would imply a first-ranked location with approximately 70
scholars, while Siena’s 31 would imply approximately 93. Bologna is therefore sizeable, but
not nearly large enough relative to the next-ranked birthplaces to generate a Zipf-like distri-
bution. This pattern extends further down the distribution. For example, the tenth-ranked
birthplace still contains 18 scholars: under Zipf, a tenth-ranked location of this size would

times the size of the second; when B = —0.5, it is four times the size of the second.

13. Rank—size coefficients are estimated only for samples containing at least five positive locations and at
least three distinct positive sizes. These restrictions avoid estimating rank—size relationships from extremely
sparse samples or from distributions with too little size variation to identify a meaningful slope.



Panel A: Europe-level Zipf beta over time
Positive locations only; shaded areas are 95% confidence intervals
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Figure 2: Rank-size coefficients over time.

Notes: Europe-level Zipf coefficients over time, with 95% confidence intervals and number of positive
cities. Zipf baseline marked with a thicker dashed line at -1. Red lines correspond to birthplaces
of scholarly population, blue lines to urban population, and green lines to scholars’ workplaces. The
dashed final birthplace segment denotes right truncation.

correspond to a first-ranked location with approximately 180 scholars, far above Bologna’s
observed 41. Thus, birthplace size declines relatively slowly down the ranking, with many
sizeable locations but no correspondingly dominant upper tail. This is what a coefficient
below —1, such as # = —1.55 in 1500, captures: the largest birthplaces are not large enough

relative to lower-ranked locations, and the upper tail is therefore thinner than the Zipf

benchmark.

Figure 2 shows the same broad movement toward —1 from below between the late Middle
Ages and the seventeenth century. As the number of locations with at least one observed
scholar born there increases, the confidence intervals narrow, making the later coefficients

10



considerably more precise.!* One caveat concerns the estimate for 1750, which is right-

truncated because the last observed birth year is 1786. Because of this, I exclude the right-
truncated [1750,1800) half-century from the institutional analyses in Section 4, and focus
on the period 1500-1749, which includes the five complete half-centuries labelled 1500, 1550,
1600, 1650, and 1700. This window also provides a more stable coverage of locations over
time and reduces concerns about selection arising from the data-collection process. Hence,
I interpret the main descriptive result as the long-run convergence of the distribution of
scholars’ birthplaces toward the Zipf benchmark between the late Middle Ages and the
seventeenth century.

Furthermore, in Figure 2 we can also see that the coefficients associated with the work-
place distribution are substantially less negative than the birthplace coefficients and lie above
the Zipf benchmark. This indicates a considerably more top-heavy rank-size distribution:
scholarly activity was concentrated in an upper tier of large institutional centers, followed by
a much longer tail of small workplace locations. The distribution of scholar—city affiliation
counts in 1500-1549 illustrates this pattern. Cambridge is the largest workplace, with 966
scholars, followed by Padova with 840. A second tier of large institutional centers follows:
Rome has 349 scholars, Oxford 334, Krakow 318, Bologna 313, and Leipzig 307. This upper
tier remains large relative to the Zipf benchmark well beyond the first few ranks. For exam-
ple, the twentieth-ranked workplace contains 129 scholars, compared with about 48 under a
Zipf distribution normalized on Cambridge, and even the fiftieth-ranked location contains 33
scholars rather than about 19. Further down the distribution, however, workplace size falls
sharply: the seventy-fifth-ranked location contains only 7 scholars, compared with about 13
under Zipf. Thus, the relatively flat upper tier is followed by a steep lower tail, producing a
much more top-heavy overall rank—size distribution than the Zipf benchmark.

Figure 2 also reveals a widening gap in observed geographic reach. Between 1100 and
1700, the number of observed birthplace locations rose from 45 to 3,859, whereas the number
of workplace locations increased from 16 to 203. As discussed in Section 2, part of the
expansion in observed birthplaces may reflect improving biographical coverage. Even so,
the much broader geography of recorded origins relative to scholarly activity is consistent
with an important role for mobility into academic institutions. This interpretation concerns
the relationship between the two aggregate distributions; it does not constitute a direct
estimate of individual origin-destination moves.'® Nevertheless, this complements the maps
in Figure 1, showing that the broader reach of scholars’ origins was also accompanied by a
more concentrated distribution of scholarly workplaces.

Country-level regressions broadly reinforce these Europe-level patterns, although they
are substantially noisier in the earlier periods, when many countries contain only a small
number of positive scholarly locations. For scholars’ birthplaces, the movement toward the

14. Additional quantile regressions and Gabaix curvature tests yield similar qualitative conclusions, al-
though the early scholarly estimates remain noisy because of sparse support and the large number of tied
location sizes.

15. The underlying database contains individual affiliation histories, and related work uses these records
to study academic mobility and network formation directly (de la Croix, Scebba, and Zanardello 2026; de la
Croix et al. 2024; Zanardello 2023). The present paper instead focuses on the changing aggregate geography
of scholars’ origins and activity.

11



Zipf benchmark is particularly visible in large countries such as France, Germany, and Great
Britain. Between 1500 and 1700, for example, the estimated coefficient moves from —1.76 to
—1.21 in France, from —1.58 to —1.28 in Germany, and from —1.86 to —1.53 in Great Britain.
Italy is already close to the Zipf benchmark by 1500-1600, whereas the pattern is less sys-
tematic in Spain. By contrast, workplace coefficients remain well above —1 across countries
and periods, generally in the range of roughly —0.3 to —0.6, confirming that scholarly activ-
ity remained considerably more top-heavy than scholars’ origins. Urban coefficients remain
comparatively close to —1 and vary within a substantially narrower range across countries
and periods. Country-level urban regressions are also estimated on much larger and more
stable samples because the Buringh (2021) data provide wider spatial support, although
small countries can still have limited city counts in the earliest periods.

4 Institutions and rank—size distributions

The second part of the analysis studies whether universities and academies are associated
with the spatial distribution of scholars’ origins. I examine whether country-periods with
more active institutions display systematically different rank—size distributions of scholars’
birthplaces. I therefore move from the Europe-level descriptive analysis to an unbalanced
country X half-century panel and estimate specifications of the form:

Aclfrth = 0y + 01 log(1 + Institutionsy) + pe + 7 + €cts (2)

where Bc}frth is the rank-size coefficient estimated for scholars’ birthplaces in country ¢ and
half-century ¢ (Soo 2005). Since the rank-size coefficients are negative, a positive value of 6,
indicates that the coefficient becomes less negative as the number of institutions increases. As
discussed in Section 3, this corresponds to a more top-heavy distribution among locations
producing at least one scholar: the largest birthplaces become relatively larger compared
with lower-ranked locations. For country-periods whose rank—size coefficients lie below —1,
a higher coefficient also corresponds to movement toward the Zipf benchmark from below
(see Appendix D for more technical details on the interpretation of the coefficients).

It is also important to note that this intensive-margin relationship is distinct from the
expansion in the number of scholars’ birthplaces documented in Section 3. A larger number
of locations may produce at least one scholar while, at the same time, the distribution among
those positive locations becomes more top-heavy. Hence, an expansion of the geographical
reach can coexist with an increasing concentration at the top.

As already mentioned, there are two possible hypotheses for how more academic institu-
tions across different locations should affect the birthplace distribution:

H1: More academic institutions may create several regional points of attraction, resulting
in a flatter distribution of scholars’ origins.

H2: Alternatively, more academic institutions may reinforce established scholarly regions,
resulting in a more top-heavy distribution of scholars’ origins.
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This section therefore asks which of these hypotheses characterizes the historical data.
The baseline institutional measure is the number of active institutions, combining universi-
ties and academies, in each country-half-century. I construct this measure from the lists of
McClellan (1985) and Frijhoff (1996), as summarized by de la Croix (2021). An institution
is counted as active in a half-century whenever its period of activity overlaps the correspond-
ing 50-year interval; institution-level observations are then aggregated to the country-half-
century level. Specifically, log(1 + Institutions.) is the logarithm of the number of active
institutions in country ¢ and half-century ¢, with one added to accommodate country-periods
with no active institution, which is more common for earlier periods. I interpret these esti-
mates as conditional associations rather than causal effects, since institutional systems and
the geography of scholars may jointly reflect unobserved characteristics or may reinforce
one another. Finally, the panel is unbalanced because some country—half-century cells do
not contain enough positive locations or distinct sizes to estimate a meaningful rank—size
coefficient.

Table 1 builds four specifications progressively. Column (1) reports a simple pooled re-
gression. Column (2) adds country and half-century fixed effects, so that the coefficient is
identified from within-country changes in institutional network size over time rather than
from permanent differences across countries. This distinction matters empirically. In the
pooled specification, the coefficient for scholars’ birthplaces is small, negative, and statis-
tically insignificant, whereas after the inclusion of country and half-century fixed effects it
becomes positive and statistically significant. Thus, the relationship documented below is
a within-country relationship rather than one driven by cross-sectional differences between
countries with larger and smaller institutional systems.'® Column (3) adds precision weights
proportional to the inverse estimated variance of the country-period rank-size coefficient,
1/SE(f.)?, rescaled to have mean one. This weighting scheme accounts for the fact that
the dependent variable is itself an estimated coefficient: a slope estimated more precisely
should receive greater weight than a much noisier estimate (Soo 2005). Column (4) keeps
the same weighted specification but clusters standard errors at the country level to allow
for serial correlation within countries over time. The final birthplace sample contains 93
country—half-century observations from 23 countries, while the corresponding urban sample
contains 136 observations from 28 countries. Since the number of country clusters is mod-
erate, especially for the scholarly sample, inference should be interpreted with some caution
(Soo 2005; Ioannides and Overman 2003).

Table 1 yields a clear result for scholars’ birthplaces. In the preferred specification with
fixed effects, precision weights, and country-clustered standard errors, the coefficient on
log(1 + Institutions,) is 0.467, positive and highly significant (s.e. 0.100). Within countries,
periods with larger institutional environments therefore tend to display less negative rank—
size coefficients for scholars’ birthplaces. This means that the distribution among positive

16. As a diagnostic, I also estimate a specification including only country and half-century fixed effects.
Fixed effects alone explain a substantial share of the overall variation in the birthplace rank—size coefficient
with an R? equal to 0.704, compared with R? = 0.758 when institutional count is added in column (2). The
within R? reported in Table 1 provides a complementary measure: it captures the explanatory power of
the institutional count for the variation that remains after country and half-century fixed effects have been
removed.
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Table 1: Institutions and rank-size coefficients, 15001749

(1) Simple (2) + FE (3) + Precision (4) 4+ Clustered

weights SE

Panel A. Scholars’ birthplaces: dependent variable Ac}frth
log(1 + institutions.;) -0.051 0.364** 0.467* 0.467*

(0.031) (0.096) (0.079) (0.100)
Observations 93 93 93 93
R? 0.029 0.758 0.894 0.894
Within R? 0.180 0.352 0.352
Panel B. Urban population: dependent variable Ac‘fba“
log(1 + institutions,) 0.017 -0.043 0.034 0.034

(0.030) (0.081) (0.042) (0.055)
Observations 136 136 136 136
R? 0.002 0.783 0.899 0.899
Within R? 0.003 0.007 0.007
Country FE X 4 4 v
Half-century FE X 4 v v
Precision weights X X v v
Country-Clustered SE X X X v

Significance codes: *** 0.01, ** 0.05, * 0.1

Notes: Standard errors in parentheses. The sample covers the five complete half-centuries from 1500

through 1749. Precision weights are proportional to 1/ SE(ECt)Q and are rescaled to have mean one.
A constant term is included in column (1). Positive coefficients indicate that a larger institutional
environment is associated with a higher, less negative rank—size coefficient and therefore with a more
top-heavy distribution; negative coefficients indicate the opposite. The birthplace sample contains
93 country—half-century observations from 23 countries, while the urban-population sample contains
136 observations from 28 countries.

birthplaces becomes more top-heavy: the largest scholar-producing locations become rela-
tively larger compared with lower-ranked locations, consistent with the pattern described
in H2. For birthplace distributions lying below the Zipf benchmark, this same movement
also brings the coefficient closer to —1 from below (see Appendix Figure 5 for the technical
interpretation).

Because the regressor is logarithmic, the association with one additional institution de-
pends on the initial number of institutions. In the preferred specification, moving from zero
to one active institution is associated with an increase of approximately 0.32 in the rank—size
coefficient, whereas moving from four to five institutions is associated with a smaller increase
of approximately 0.09.17

The same relationship is not present for urban population. In the preferred specification,
the coefficient is only 0.034 (s.e. 0.055) and is statistically indistinguishable from zero. The

17. More technically, considering column (4), adding one institution is associated with a change in the
rank-size coefficient of 0.467 x log((I 4+ 2)/(I + 1)), where I is the initial number of institutions.
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contrast with the scholarly regressions is informative: institutional expansion is systemati-
cally associated with changes in the distribution of scholars’ origins, but not with comparable
changes in the overall urban rank-size distribution. This contrast also appears in the within
R2. The number of active institutions accounts for a substantial share of the remaining
within-country variation in the birthplace coefficient in the preferred specification (within
R?* = 0.352), whereas its explanatory power for within-country changes in the urban coeffi-
cient is negligible (within R? = 0.007). This comparison should nevertheless be interpreted
with some caution, since the urban distribution is already much closer to the Zipf benchmark
at the beginning of the period and evolves within a narrower range.

Taken together, these estimates suggest that the geographical expansion of academic
institutions was associated with changes in the concentration of scholars’ origins, rather than
simply reflecting changes in the broader urban distribution. This relationship is consistent
with institutions playing a role in shaping the geography of scholarly human capital, although
the estimates do not directly identify whether it operated through local access to scholarly
careers, recruitment by institutional centers, or geographic mobility (Jaravel 2023).

This relationship is also remarkably stable over time. Allowing the institutional slope
to vary by half-century shows that, for scholars’ birthplaces, the coefficient is positive and
statistically significant in every period from 1500 to 1700, ranging only from 0.434 to 0.489.
This suggests that the main relationship is not driven by a single half-century. For urban
population, by contrast, all period-specific coefficients are small and statistically indistin-
guishable from zero. Overall, the dynamic specification therefore reinforces the contrast
between a stable institutional association with the distribution of scholars’ origins and the
absence of a comparable relationship for the urban distribution. Coefficients by half-century
are summarized in Table 5 (Appendix E).

4.1 Robustness checks

In this section, I report five robustness checks. First, I replace the institutional count with
a dummy for the presence of at least one institution. Second, I weight observations by the
number of places used to estimate each rank—size coefficient rather than by coefficient pre-
cision. Third, I use the institutional count lagged by one half-century. Fourth, I construct a
zero-inclusive city panel and re-estimate the rank-size coefficient using log(1 + pop), where
pop is either scholarly population or urban population. This exercise should not be inter-
preted as the benchmark estimate, but as a robustness check that keeps the city universe
fixed over time and explicitly includes zero-population settlements. The fifth robustness
check addresses a different and particularly important sample-comparability concern. The
universe of scholars’ birthplaces is much broader than the urban universe in Buringh (2021),
which contains settlements that reached at least 5,000 inhabitants at some point. Differ-
ences between the scholarly and urban rank—size distributions could therefore partly reflect
differences in the underlying set of locations. I address this issue by matching scholarly
birthplaces to Buringh settlements and re-estimating the two distributions on a common
set of locations. Birthplaces are matched using place names, including alternative histori-
cal names, and geographical coordinates, with ambiguous cases reviewed manually. I then
retain, within each country and half-century, locations with both a positive scholarly count
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and a positive urban population. The scholarly and urban rank—size coefficients in this ex-
ercise are therefore estimated on exactly the same locations. Results are shown in Appendix
Table 6.

The robustness results broadly reinforce the main result for scholars’ birthplaces, although
they also clarify which aspect of institutional development matters. The dummy for the
presence of at least one institution is close to zero and statistically insignificant. Thus, the
main association does not appear to come simply from the transition between having no
institution and having at least one. By contrast, when I retain the institutional count but
replace precision weights with weights based on the number of locations used to estimate
each rank-size coefficient, the estimate is 0.480 (s.e. 0.104), very close to the benchmark
result and highly statistically significant. The result is therefore not driven by the particular
choice of precision weights.!®

The lagged specification in Column (3) also provides a useful result. When institutional
count is measured one half-century earlier, the coefficient remains positive and statistically
significant, at 0.197 (s.e. 0.074). Hence, the relationship is not exclusively contemporaneous:
higher institutional count is also associated with a higher, less negative birthplace rank—
size coefficient fifty years later. This should not be interpreted causally, since institutional
systems are highly persistent and the lag does not eliminate the possibility of common
underlying determinants. It nevertheless shows that the benchmark relationship does not
disappear as soon as contemporaneous institutional counts are replaced by predetermined
ones.

Column (4) shows that the result is also robust to explicitly including zero-population
locations. I construct a fixed location universe, use a log(1+pop) transformation, and retain
the same country—half-century support as in the benchmark specification. The coefficient
remains positive and is statistically significant at the 10% level. Its magnitude is not directly
comparable with the benchmark estimate, because the zero-inclusive exercise changes the
scale and shape of the first-stage rank—size distribution. The relevant comparison is there-
fore primarily the direction and persistence of the institutional association rather than the
magnitude of the coefficient.’

Column (5) provides an especially important robustness check. The benchmark scholarly
and urban distributions are based on different location universes: the birthplace data include

18. As an additional robustness check inspired by Dittmar (2011), I re-estimate the country—half-century
rank—size coefficients using Theil regressions, which are based on the median of pairwise slopes and are
therefore less sensitive than OLS to individual leverage points. I use the same 93 country—half-century
observations as in the benchmark analysis and weight them by the number of positive locations, since no
first-stage precision estimate is constructed for the Theil coefficient. The institutional coefficient remains
positive and highly statistically significant, at 0.425 (s.e. 0.107), compared with 0.467 (s.e. 0.100) in the
benchmark OLS specification. The stepwise specification also displays a similar pattern: the pooled rela-
tionship is slightly negative, while the coefficient becomes positive once country and half-century fixed effects
are introduced.

19. Allowing the zero-inclusive specification to use all country—half-century cells for which a valid rank—size
coefficient can be estimated expands the birthplace sample from 93 to 121 observations and the urban sample
from 136 to 139 observations. The institutional coefficient remains positive and significant at the 10% level
for scholars’ birthplaces, at 0.505 (s.e. 0.292), and remains small and statistically insignificant for urban
population, at 0.060 (s.e. 0.056).
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many small places that do not enter the Buringh urban sample. Restricting the analysis to
matched Buringh settlements therefore changes the scholarly sample substantially and di-
rectly addresses the possibility that the contrast between scholarly and urban distributions
is mechanically generated by their different spatial support. Despite this much more restric-
tive common support, the institutional coefficient for scholars’ birthplaces remains positive
and statistically significant, at 0.197 (s.e. 0.085). In contrast, when urban population is
estimated on the same matched location universe, the coefficient is —0.089 (s.e. 0.102) and
statistically indistinguishable from zero. This is particularly reassuring because the main
contrast survives even when the scholarly and urban rank-size distributions are constructed
from the same places. The relationship between the institutional network size and the dis-
tribution of scholars’ origins therefore does not appear to be an artifact of the much broader
spatial coverage of the birthplace data.

An important qualification is that the matched-city coefficient should not be interpreted
mechanically as convergence toward Zipf. Restricting the scholarly sample to Buringh set-
tlements disproportionately retains established urban locations and removes many smaller
birthplaces, thereby changing the shape of the distribution itself. The relevant result in
column (5) is instead that the same positive relationship between institutional count and
the raw rank—size coefficient survives: within this very different city universe, countries with
larger institutional environments still tend to display a higher, less negative, and hence more
top-heavy birthplace distribution.

The urban robustness checks remain less significant, as in the benchmark results. None
of the alternative specifications produces a statistically significant relationship between the
institutional network size and the urban rank—size coefficient, and the estimated coefficients
remain small. This is also true when columns (1), (2), and (4) retain the full 136 country—half-
century observations used in the benchmark urban specification; only the lagged specification
has a smaller sample because the lagged institutional measure is not available for all country—
periods. The within R? also remains very small across these specifications. This reinforces
the contrast found in Table 1: institutional count is systematically associated with changes
in the distribution of scholars’ origins, whereas no comparable within-country relationship
emerges for the urban distribution.

Taken together, the results reveal two distinct features of the changing geography of
scholars’ origins. Descriptively, the number of locations producing scholars expanded over
time, while the rank—size relationship among positive birthplaces became more top-heavy
and moved toward the Zipf benchmark from below. Separately, within countries, larger
institutional environments are systematically associated with higher, less negative rank—
size coefficients for scholars’ birthplaces. This association survives alternative weighting
schemes, a Theil estimator, a lagged measure of institutions, the inclusion of zero-population
locations, and, importantly, the restriction to a common Buringh location universe. The
same systematic relationship is not observed for urban population.

These results should not be interpreted as showing that institutional expansion caused the
geographic broadening of scholars’ origins, nor as evidence that institutions were irrelevant
for urban development. Rather, they show that the number of active institutions is closely
associated with the concentration of observed scholars’ birthplaces, whereas no comparable
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within-country relationship appears for the urban rank—size distribution.

Appendix F reports a related Gibrat-style exercise. The results do not support size-
independent proportional growth among existing scholars’ birthplaces: from 1500 onward,
initially larger scholar-producing locations tend to grow more slowly than smaller ones.

5 Conclusions

This paper shows that the geography of European scholars’ origins evolved differently from
both scholarly activity and urban population. Between the late Middle Ages and the seven-
teenth century, scholars came from an expanding set of locations, while the largest birthplaces
became increasingly important relative to smaller ones. Hence, a broader geographic reach
coexisted with greater concentration at the top of the birthplace distribution. At the same
time, scholarly activity remained concentrated in a much smaller set of institutional centers,
widening the gap between where scholars came from and where they worked. This pattern is
consistent with an important role for mobility into intellectual centers, although individual
movements are not directly measured. Within countries, periods with more universities and
academies were also associated with a more concentrated distribution of scholars’ origins,
while no comparable relationship appears for urban population. Together, these findings
suggest that the geography of scholarly human capital was closely associated with Europe’s
academic institutions rather than simply following broader urban development.

These findings also raise broader questions about the allocation of talent across space.
The fact that scholars increasingly originated from a larger set of locations while scholarly
activity remained concentrated in a few institutional centers suggests that the geography
of knowledge production alone provides an incomplete picture of the European scholarly
system. Understanding whether this broader geographic reach reflected greater access to
scholarly careers, the attraction of talent toward intellectual centers, or changes in the local
conditions producing scholars would require further research. In particular, the historical
record allows me to observe individuals who became scholars, but not those who could have
entered scholarly careers and did not. This distinction is important for understanding the
implications of the geography of knowledge for the efficiency of talent allocation (Jaravel
2023).
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A Descriptive statistics

Table 2: Construction of the scholarly samples

Scholars Share of full database

Full scholar database 88,863 100.0%
Known birthplace 57,065 64.2%
Known birth year 39,142 44.0%
Known birthplace and birth year 33,267 37.4%
Known birthplace and birth year, European birthplace 33,076 37.2%
Usable European workplace/reference-date sample 88,792 99.9%

Notes: The first five rows describe the construction of the main birthplace sample. The last row
reports the comparison sample used to construct workplace distributions. Percentages are relative
to the 88,863 scholars in the February 2026 database.

B Sample composition and coverage diagnostics

This appendix provides additional information on the composition and coverage of the scholarly
sample. The purpose is to assess whether changes in the availability of biographical information
may affect the spatial patterns documented in the main text. In particular, the construction of the
birthplace sample requires both a known birthplace and a known birth year, and the availability
of these variables varies over time and across regions.

For these diagnostics only, scholars are assigned to half-centuries using the reference date
refdatel, rather than their year of birth. The variable refdatel is designed to approximate
the beginning of a scholar’s active academic period (de la Croix, Scebba, and Zanardello 2026).
When an exact affiliation date is available, it corresponds to the earliest known year of affiliation
with a formal educational institution: for university professors, this is generally the year in which
they began teaching, while for academy members it is the year in which they were elected to the
academy. When exact dates are unavailable, approximate affiliation dates are used. In more ex-
treme cases, the reference date is constructed from the earliest available date among 30 years after
the scholar’s birth year, the year of death, the institution’s closing date, or 1793 (e.g., our sample
end point).

Although birth year can therefore enter the construction of refdatel as a fallback when it is
available, refdatel does not mechanically require a known birth year. It can consequently be used
to organize the missingness diagnostic without restricting the denominator to scholars for whom
YearBorn is observed. Here, refdatel is used only to assign scholars to broad reference periods;
it is not interpreted as a birth date or as an indication that the scholar was located at his or her
birthplace in that period. The main birthplace analysis remains assigned by scholars’ actual birth
years.

Figure 3 reports the availability of birthplace and birth-year information by half-century. Using
refdatel rather than birth year is important because using birth year to study missing birth-year
information would mechanically exclude precisely the observations whose missingness I want to
measure.
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Coverage is strongly non-monotonic. The earliest observations are unusually well documented:
for example, 57.5% of the 40 scholars assigned to the reference half-century 1000 have both birth-
place and birth year recorded. Joint coverage then falls below 12% between 1250 and 1450 before
increasing steadily during the early modern period. From 1450 onward, birthplace availability it-
self is comparatively stable, at around 60-68%, while birth-year coverage rises much more strongly,
from 13.0% in 1450 to 24.9% in 1500, 45.6% in 1600, and 61.9% in 1700. Consequently, the share
for which both birthplace and birth year are observed rises from 11.3% in 1450 to 21.3% in 1500,
38.9% in 1600, and 52.6% in 1700.

The unusually high completeness of the earliest records is consistent with positive selection
toward prominent and better-documented individuals. This can also be seen directly in modern
external-visibility indicators contained in the database. Across the reference periods 1000-1249,
around 41% of scholars have a non-empty Wikipedia record and a similar share have a VIAF record.
These shares fall to approximately 9% and 11%, respectively, over 1250-1499, as the database begins
to include a much broader set of less prominent scholars, before increasing again in the early modern
period. These indicators are not used as selection criteria or in the empirical analysis; they are
reported only to characterize the changing composition of the surviving historical record.

Similarly, regional coverage is measured using scholars’ modal workplace country, rather than
their birthplace country, so that scholars with a missing birthplace are not mechanically excluded
from the denominator. These alternative assignments are used only to describe sample coverage
and do not change the construction of the main analytical sample, where scholars are assigned to
periods according to their birth year and to locations according to their birthplace.

Table 3 shows that coverage is neither constant over time nor homogeneous across Europe.
Table 4 then describes the geographic composition of the resulting final birthplace sample. The
observed selection is an important limitation of the data, especially in the medieval period. The
main analysis should therefore be interpreted as describing the spatial distribution of observed
scholars’ origins rather than the complete population of individuals who could potentially have
become scholars.

Table 3: Biographical coverage by broad European region and period

1000-1249 1250-1499 1500-1749
Region N Both known ‘ N  Both known ‘ N Both known
Central Europe 27 29.6% | 3,369 13.3% | 10,637 64.5%
Eastern Europe - - - — 605 80.5%
Northern Europe - — 10 40.0% | 1,195 81.1%
Southern Europe 311 21.2% | 6,074 11.0% | 19,582 23.0%
Western Europe 485 31.5% | 7,531 6.6% | 19,760 40.2%

Notes: “Both known” is the share of scholars for whom both birthplace and birth year are observed.
For this missingness diagnostic, scholars are assigned to a broad reference region using their modal
FEuropean workplace country, so that geographic assignment does not condition on birthplace being
observed. Periods are assigned using refdatel, as described above. Broad regions are fixed groupings
of present-day ISO country codes and are used only for descriptive diagnostics. In 2.6% of cases, more
than one workplace country is tied for the modal country; ties are resolved deterministically.
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Figure 3: Biographical coverage of scholars over time.

Notes: The figure reports the share of scholars with a known birthplace, known birth year, and both
pieces of information. For this missingness diagnostic only, periods are assigned using the independent
reference date refdatel; the main birthplace analysis continues to assign scholars to half-centuries using
their birth year.

Table 4: Geographic composition of the final birthplace sample

Region Scholars  Birthplace locations Share of scholars
Western Europe 13,176 3,938 39.8%
Central Europe 10,553 2,888 31.9%
Southern Europe 7,119 1,603 21.5%
Northern Europe 1,628 633 4.9%
Eastern Europe 600 147 1.8%
Total 33,076 9,209 100.0%

Notes: The table describes the final analytical birthplace sample, restricted to scholars with a
known birthplace and birth year and a birthplace in the European-country whitelist. Regions are
fixed broad groupings of present-day country codes and are used for descriptive purposes only.
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C Additional rank—size evidence

Figure 4 presents the empirical rank—size distributions of scholars’ birthplaces, urban population,
and scholars’ workplaces for selected half-centuries. It complements Figure 2 in the main text by
illustrating the underlying rank-size relationships and their deviations from the Zipf benchmark.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ fog(number of births in 50y) h log(number of bitths in 50y) log(number of births in 50y)

(a) Birthplaces in 1100 (b) Birthplaces in 1300  (c) Birthplaces in 1500  (d) Birthplaces in 1700
B =—2.46,N = 45 B =-1.95N =116 B=-155N=1294 [ =—1.3 N = 3859

obithe in 50y) Togibirths in 50y) Toglbirths in 50y) ogitictha in 50y)

(e) Urban pop in 1100 (f) Urban pop in 1300 (g) Urban pop in 1500  (h) Urban pop in 1700
B=-133,N=1463 [B=-115N=1875  [B=-1.09,N=1985 3= —1.09,N = 2124

S—re T webisisy T egmimnsinsoy) : ogibictrs in0y)

(i) Workplaces in 1100 (j) Workplaces in 1300 (k) Workplaces in 1500 (1) Workplaces in 1700

B=-067,N =16 B=-046,N =35 B =-045N =107 B =—057,N =203

Figure 4: Rank-size plots for scholars’ birthplaces, urban cities, and scholars’ workplaces

Notes: Europe-level Zipf-style rank—size plots for scholars’ birthplaces, urban cities, and scholars’ work-
places; positive cities only. The dashed line reports the theoretical Zipf benchmark, normalized to the
largest observed city in each panel and imposing 3 = —1. The solid line reports the empirical fitted
rank—size relationship. Ties handled by the average rank method.
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D Interpreting the rank—size coefficient

Figure 5 summarizes the interpretation of movements in the raw rank-size coeflicient.
institutional regression of Equation (2), #; captures the association between the number of active
universities and academies and the estimated rank-size coefficient 3. A positive 6; implies a higher,
less negative B, corresponding to a more top-heavy distribution (as shown in the upper panels),
while a negative #; implies a lower, more negative B and a less top-heavy distribution (as shown
in the lower panel). Whether these movements bring the distribution closer to or farther from the
canonical Zipf benchmark, B = —1, depends on which side of the benchmark the initial coefficient

lies.

61 > 0: B rises

0; < 0: 3 falls

Notes: A positive association, 01 > 0, raises B and therefore makes the distribution more top-heavy, while
a negative association lowers § and makes it less top-heavy. Whether the same movement represents
convergence toward or divergence from the Zipf benchmark depends on the starting position relative to
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Figure 5: Interpreting movements in the raw rank-size coefficient.

B = —1. The figure is schematic and does not depict estimated magnitudes.
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E Additional results and robustness checks

This appendix provides additional results supporting the institutional analysis in Section 4. Table 5
reports specifications allowing the association between institutional count and rank—size coefficients
to vary across half-centuries. Table 6 presents robustness checks using alternative measures of
institutional presence, weighting schemes, lagged institutional counts, zero-inclusive distributions,
and a common set of locations matched to Buringh (2021).

Table 5: Institutions and rank-size coefficients by half-century, 1500-1749

Scholars’ birthplaces

Urban population

Ackt)irth ACL;rban
log(1 + Institutions.) x 1500 0.434** 0.057
(0.096) (0.052)
log(1 4 Institutions.) x 1550 0.458*** 0.048
(0.104) (0.048)
log(1 + Institutions.) x 1600 0.485*** 0.050
(0.097) (0.052)
log(1 4+ Institutions.) x 1650 0.489*** 0.037
(0.087) (0.049)
log(1 + Institutions.) x 1700 0.489*** 0.004
(0.093) (0.051)
Country FE v v
Half-century FE v v
Precision weights v v
Country-Clustered SE v v
Observations 93 136
R? 0.898 0.911
Within R? 0.374 0.119

Significance codes: *** 0.01, ** 0.05, * 0.1

Notes: Each coefficient reports the half-century-specific association between log(1 +
Institutions.;) and the estimated rank—size coefficient. Positive coefficients indicate a
higher, less negative rank—size coefficient and therefore a more top-heavy distribution;

negative coefficients indicate a less top-heavy distribution.

All specifications include

country and half-century fixed effects. Standard errors, clustered at the country level,
are reported in parentheses. Observations are weighted proportionally to the inverse
estimated variance of the rank—size coefficient, with weights rescaled to have mean one.
The sample covers the five complete half-centuries from 1500 through 1749.
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Table 6: Robustness checks: institutions and rank—size coefficients, 1500-1749

(1) Dummy (2) City weights (3) Lagged count (4) Zero-inclusive (5) Buringh match

Panel A. Scholars’ birthplaces: dependent variable Bcl%irth

Institution dummy 0.006
(0.336)
log(1 + inste;) 0.480*** 0.599* 0.197**
(0.104) (0.328) (0.085)
log(1 + inste+—1) 0.197**
(0.074)
Observations 93 93 93 93 75
R? 0.837 0.868 0.849 0.855 0.870
Within R? 0.000 0.390 0.072 0.221 0.199
Panel B. Urban population: dependent variable [2rban
Institution dummy -0.024
(0.067)
log(1 + inst,) 0.042 0.050 -0.089
(0.055) (0.059) (0.102)
log(1 + inste¢—1) 0.011
(0.037)
Observations 136 136 116 136 77
R2 0.899 0.746 0.902 0.829 0.786
Within R? 0.002 0.007 0.001 0.009 0.029
Country FE v v v v v
Half-century FE v v v 4 4
Country-clustered SE v v v v v

Significance codes: *** 0.01, ** 0.05, * 0.1

Notes: All columns include country and half-century fixed effects and country-clustered standard errors. In column (1), observations

are weighted by the precision of the estimated rank—size coefficient. In column (2), observations are instead weighted by the number
of locations used to estimate the corresponding coefficient. In column (3), the institutional variable is lagged by one half-century
and observations are precision-weighted; the urban sample is smaller because the lagged institutional count is not available for all
benchmark country—periods. In column (4), the city universe is held constant over time by including zero-population settlements and
using a log(1 4+ pop) transformation; observations are precision-weighted, and the sample is restricted to country—periods entering
the corresponding benchmark specification. The coefficient is therefore not directly comparable in magnitude with the benchmark
estimate. In column (5), scholarly birthplace and urban rank-size coefficients are re-estimated using only locations matched between
the scholarly and Buringh datasets and with positive values in both distributions in the corresponding half-century. Thus, within
each country—period, the two coefficients are constructed from the same underlying locations. Observations are precision-weighted.
The number of country—period observations can nevertheless differ between the two panels because the same matched locations may
contain too few distinct scholarly counts to estimate a meaningful birthplace rank—size coefficient.
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F Gibrat’s Law

As a complementary exercise, I examine whether subsequent growth is independent of the initial
size of scholars’ birthplaces, as implied by Gibrat’s law. This is not the main empirical framework
of the paper, but it provides a useful alternative perspective on the evolution of the geography
of scholars’ origins, inspired by Gabaix (1999) and Eeckhout (2004). I estimate the following
location-level specification for selected half-centuries:

git = o + ¢ log(Sit) + wit, (3)

where g; = log(S;+1/Sit) is subsequent growth and Sj; is the initial number of scholars born in
location ¢. The sample includes locations with positive scholarly counts in both consecutive half-
centuries. Under Gibrat’s law, «; should be close to zero, indicating size-independent growth. If
¢ < 0, larger scholar-producing locations grow more slowly than smaller ones; if v, > 0, they grow
faster.

The Europe-level results for scholars’ birthplaces do not support convergence toward size-
independent growth. In the early periods, the estimates are imprecise: the coefficient is —0.020
(s.e. 0.401) in 1100 and —0.121 (s.e. 0.190) in 1300. From 1500 onward, however, the relationship is
clearly negative and statistically significant. The coefficient is —0.227 (s.e. 0.040) in 1500, —0.164
(s.e. 0.028) in 1600, and —0.171 (s.e. 0.024) in 1650. Hence, among locations that produce scholars
in two consecutive periods, initially larger birthplaces subsequently grow more slowly than smaller
ones. Rather than a Gibrat-like process, from 1500 onward, the data therefore show a persistent
negative size-growth relationship, consistent with mean reversion. The final transition considered
is from 1650-1699 to 1700-1749, so the right-truncated final birthplace half-century does not enter
this exercise.

This result is interesting because, for urban population, Gibrat’s law is often interpreted as a
condition that can generate a Zipf-like city-size distribution (Gabaix 1999). For scholars’ birth-
places, instead, the rank—size coefficient moves toward the Zipf benchmark from below even though
growth among already-active locations remains systematically related to initial size. The Gibrat ex-
ercise therefore does not provide evidence that the evolution of the scholarly rank—size distribution
resulted from size-independent proportional growth among existing scholar-producing locations.

At the same time, this exercise only considers locations with positive scholarly counts in two
consecutive half-centuries and therefore does not directly capture entry into the scholarly distribu-
tion. Section 3 documents that the number of positive birthplaces expanded substantially over the
same period. Taken together, the two results are consistent with an important extensive-margin
component in the long-run evolution of scholars’ origins: the set of locations producing scholars ex-
panded even though growth among locations already present in the distribution was characterized
by mean reversion.

Dittmar (2011) shows that urban population had a negative size—growth relationship before 1500
and moved closer to size-independent growth after 1500, implying that the growth distributions
of large and small cities became more similar. As a comparison, I estimate the same Gibrat-type
regression for urban population using Buringh (2021) for Europe as a whole. The urban results also
reject strict size-independent growth. The coefficient is relatively close to zero in 1500, at —0.039
(s.e. 0.006), and remains fairly small in 1600, at —0.068 (s.e. 0.006). It subsequently becomes more
negative, reaching —0.174 (s.e. 0.009) in 1700 and —0.135 (s.e. 0.009) in 1750. Thus, the urban
distribution does not display a monotonic movement toward Gibrat’s law either. The comparison
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nevertheless shows that size dependence is substantially weaker for urban population than for
scholars’ birthplaces around 1500, when the corresponding scholarly coefficient is —0.227. The two
distributions therefore need not approach a Zipf-like rank—size pattern through the same underlying
growth process.
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