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Characterize the IIIC's geographical
organization and, challenge the mainstream
view on international cultural cooperation



Data



The data: UNESCO’s archives
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The data: UNESCO’s archives

Origin
Country

(Switzerland)

Destination
Country
(France)
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The data: UNESCO’s archives

Raw data
(PDFs)

OCR
(texts)

Extrac�on
of le�ers

Network
crea�on
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The data: UNESCO’s archives

Raw data
(PDFs)

OCR
(texts)

Extrac�on
of le�ers

Network
crea�on

Note 1
Of the 12,230 letters available in Folder A, we consider
only 4,265 (i.e. 35% of the whole corpus).

Note 2
We have analyzed also documents from Folder F
(results not shown).
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Network cartography in a nutshell

• A technique to assign roles
to nodes by studying their
connectivity pattern.

• It requires a partition of
the network into groups
(i.e. the results depend on
the partitioning criteria).

• R. Guimerá, and L. A. N. Amaral, “Functional cartography of complex metabolic networks”. Nature, 433,

895, (2005). DOI:10.1038/nature03288
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Network cartography in a nutshell

• F. Klimm, et al. “Individual node’s contribution to the mesoscale of complex networks”. New Journal of

Physics, 16, 125006, (2014). DOI:10.1088/1367-2630/16/12/125006
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Results



Characteristics of the network

Nodes: Countries
Edge weight: # of letters

exchanged

Folder A
N 66
E 294
d 0.14

〈k〉 8.91
〈C〉 0.52
〈l〉 2.16
Nc 1
S 1.00

Nisol 0
Ncomms 6

Nsl 53
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Community (group) structure
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Community (group) structure

Q =
1

2E

N∑
i,j=1

[
ai,j −

kikj

2E

]
X
(
g(i), g(j)

)
.

• M. E. J. Newman, “Modularity and community structure in networks.” Proc. Natl. Acad. Sci. USA, 103,

8577, (2006). DOI: 10.1073/pnas.0601602103

• V. A. Traag, et al. “From Louvain to Leiden: guaranteeing well-connected communities”. Sci. Rep., 9,

5233, (2019). DOI:10.1038/s41598-019-41695-z
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Community (group) structure

Ncomms Q
Folder A 6 0.053
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Community (group) structure

Ncomms Q
Folder A 6 0.053

The network does not have a
community structure!
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Community (group) structure

Q = 0.053
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Community (group) structure
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Solving the modularity’s conundrum

It gets clear that France and Switzerland act
as broadcasters and behave differently from
the rest of the countries!

4.8%
5.3%

16.5%

17.0%

39.6%

16.8%
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Solving the modularity’s conundrum

Was there intellectual cooperation
beyond that with (and between)

France and Switzerland?
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Ncomms Q
Folder A 6 0.053
Folder A★ 12 0.444
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Folder A 6 0.053
Folder A★ 12 0.444

Folder A Folder A★

N 66 64
E 294 177
d 0.14 0.09

〈k〉 8.91 5.53
〈C〉 0.52 0.14
〈l〉 2.16 3.12
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S 1.00 0.91

Nisol 0 6
Ncomms 6 12
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Solving the modularity’s conundrum
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Solving the modularity’s conundrum

C1
Spain, Portugal, Hungary, Lithuania,
Latvia, Chile, El Salvador, Dominican Repub-
lic, Dominica, Iran, Palestine, Lebanon,
South Africa, Japan, and Thailand.

C2 Canada, Luxembourg, Monaco, Greece, Albania,
Turkey, Colombia, Paraguay, Guatemala,
Panama, Costa Rica, China, India, and Liberia.

C3 Italy, United Kingdom,
United States of America, Austria, Bulgaria,
Romania, Mexico, Argentina, Brazil,
Venezuela, Haiti, and Jordan.

C4 Poland, Uruguay, Bolivia, Nicaragua, Ecuador,
Egypt, Australia, and Iceland.

C5 Belgium, Germany, Netherlands, Peru,
and Cuba.

C6 Sweden, Norway, Denmark, and Finland.

C7 Czechoslovakia.
C8 Estonia.
C9 Yugoslavia.

C10-11-12 Ireland | URSS | Morocco.
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Solving the modularity’s conundrum
C1 Spain, Portugal, Hungary, Latvia, Lithuania,

Chile, El Salvador, Dominican Republic,
Dominica, Iran, Palestine, Lebanon,
South Africa, Japan, and Thailand.

C2
Canada, Luxembourg, Monaco, Greece,
Albania, Turkey, Colombia, Paraguay,
Guatemala, Panama, Costa Rica, China,
India, and Liberia.

C3
Italy, United Kingdom,
United States of America, Austria,
Bulgaria, Romania, Mexico, Argentina,
Brazil, Venezuela, Haiti, and Jordan.

C4 Poland, Uruguay, Bolivia, Nicaragua, Ecuador,
Egypt, Australia, and Iceland.

C5 Belgium, Germany, Netherlands, Peru,
and Cuba.

C6 Sweden, Norway, Denmark, and Finland.
C7 Czechoslovakia.

C8–12 Estonia | Yugoslavia | Ireland | URSS | Morocco.
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Cartography
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Cartography

Definitions
R1 Peripheral non-hub.
R2 Connector non-hub.
R3 Kinless non-hub.
R4 Peripheral hub.
R5 Connector hub.
R6 Kinless hub.

7/9



Cartography

7/9



Cartography

Periphery
(64.04%)

Kinless
(23.43%)

Connector hub
(12.50%)

R6 Belgium, Poland, Sweden, Uruguay,
and Dominica.

R5
Spain, Portugal, United States of America,
Canada, Chile, Colombia, El Salvador,
and Finland.

R4 —

R3
Italy, Germany, United Kingdom, Norway,
Denmark, Hungary, Romania, Argentina,
China, and India.

R2
Latvia, Netherlands, Luxembourg, Greece,
Mexico, Brazil, Peru, Venezuela,
Guatemala, Egypt, Palestine, and Australia.

R1

Estonia, Lithuania, Austria, Czechoslovakia,
Yugoslavia, Albania, Bulgaria, Monaco,
Ireland, Iceland, Paraguay, Cuba,
Bolivia, Nicaragua, Costa Rica, Ecuador,
Haiti, Dominican Republic, Panama, Iran,
Turkey, URSS, Morocco, Jordan, Lebanon,
South Africa, Liberia, Japan, and Thailand.
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Cartography

R1 R2 R3 R5 R6

South
America

North
America

Europe

Asia

Oceania

Africa 3 1

1

7 1 2

11 4 7 3 3

5 2 3 1

3 3 1 2 1
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Conclusions



Take Home Messages

We have used methods of complexity science
to analyze non digital records and extract

informa�on relevant (not only) for historians
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Take Home Messages

The analysis of the network without broadcasters
highlights the presence of a non-trivial structure

deno�ng the existence of intellectual coopera�on
beyond that with France and Switzerland
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Take Home Messages

R1 R2 R3 R5 R6

South
America

North
America

Europe

Asia

Oceania

Africa 3 1

1

7 1 2

11 4 7 3 3

5 2 3 1

3 3 1 2 1
The use of network cartography allows to

interpret the rela�onships between countries,
challenging the mainstream vision about
the Eurocentric organiza�on of the IIIC
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Extra content



Alternative grouping

Question

Can we consider other types of groupings?
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Historical grouping
Group’s name Countries
Big players
in IIIC

France, United Kingdom, Switzerland, Germany, Italy, Belgium, Spain, and United
States of America

EU small
countries Luxembourg, The Netherlands, Portugal, and Monaco

EU central
countries Austria, Czechia, Hungary, and Poland

EU eastern
countries Albania, Bulgaria, Greece, Yugoslavia, and Romania

Baltic
countries Estonia, Latvia, and Lithuania

Nordic
countries Denmark, Finland, Norway, Iceland, and Sweden

Latin
countries

Argentina, Bolivia, Brazil, Colombia, Costa Rica, Cuba, Chile, Dominican Repub-
lic, Ecuador, Dominica, Guatemala, Honduras, Mexico, Nicaragua, Panama, Peru,
Paraguay, El Salvador, Uruguay, and Venezuela

UK’s
Dominions Australia, Canada, India, South Africa, and Ireland

Colonies Egypt, Benin, French Guiana, Haiti, Turkey, Lebanon, Jordan, Morocco, and Palestine
Eastern
countries China, Japan, Cambodia, and Thailand

Middle East Iran
Other
countries Liberia and URSS
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Historical grouping

Co
lo

m
bi

a
M

ex
ico

El
 S

al
va

do
r

Do
m

in
ica

Ar
ge

nt
in

a
Ur

ug
ua

y
Ve

ne
zu

el
a

Ch
ile

Br
az

il

Eg
yp

t

Ita
ly

Un
ite

d 
Ki

ng
do

m
Be

lg
iu

m
US

A
Sp

ai
n

Ge
rm

an
y

In
di

a
Ca

na
da

Ro
m

an
ia

Gr
ee

ce

Sw
ed

en
De

nm
ar

k
Fin

la
nd

No
rw

ay
Po

la
nd

Po
rtu

ga
l

Lu
xe

m
bo

ur
g

La
tv

ia
Ch

in
a

Lib
er

ia
Ira

n

ColombiaMexicoEl SalvadorDominicaArgentinaUruguayVenezuelaChileBrazil

Egypt

ItalyUnited KingdomBelgiumUSASpainGermanyIndiaCanada

RomaniaGreece

SwedenDenmarkFinlandNorway
Poland

PortugalLuxembourg
Latvia
China

Liberia
Iran

0

1

2

3

4
5

2/9



Cumulative degree and weight distributions
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Distribution of within module degree ^

^i The degree of node i within its own community/module (we

consider also isolated nodes).

^i =
∑

j
aij Xci,cj
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Distribution of within module degree ^
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Distribution of ^’s z-score

z-score

zi =
^i − ^ci

f^ci
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Distribution of ^’s z-score

1 0 1 2
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Note
The orange line denotes the 80-th percentile of the distribution
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Distribution of participation coefficient p

Participation coefficient, p

pi = 1 −
Nc∑
j

(
^i(cj)

ki

) 2
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Distribution of participation coefficient p
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Note
The orange lines denote the 25-th and 75-th percentiles of the distribution
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