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The world works not 
because a few people 
know a lot, but because 
many people know a little.

Economic complexity is 
about understanding how 
that knowledge comes 
together. 



Economic complexity

machine learning

+

economic data

= 

development outcomes

Starting from 2006-2007



Why Machine 

Learning

Because factors of 

production, and in 

particular knowledge, 

are highly specific and 

non-fungible (not 

interchangeable).
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https://writings.stephenwolfram.com/2023/02/what-is-chatgpt-doing-and-why-does-it-work/
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Word Embeddings Provide Semantic Representations That Transcend Parts of Speech Grammar





At the library, the students opened their…. 

sandwiches

books

mouths

laptops

Vaswani, Ashish, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia 

Polosukhin. "Attention is all you need." Advances in neural information processing systems 30 (2017).

Attention!



10,000
words

100 million
pairs

1 trillion
triplets

10,000
trillion
4-grams

104 108 1012 1016 1020

100 million
trillion
5-grams

Words Bigrams Trigrams

1080

20-grams
…

4-grams 5-grams 20-grams

It is a BIG problem!
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Use neural networks to approximate these functions

With only a “few“ billion parameters



Agriculture

Manufacture

Manufacture Labor Intensive

Capital  Intensive

Capital Intensive

Agriculture Labor  Intensive

“Parts of Speech” Economics



Just like we can count the

number of words in each

sentence or paragraph, and their

co-occurrences, to create 

representations of their semantic 

meaning, we can count the

number of economic activities

that are present across cities,

regions, and countries to create

representations of the knowledge 

embedded in them.

Spark Ignition Engines, Tobacco,

Engine Parts, Aircraft Parts,

Vaccines, Plywood, Tractors, Coffee,

Frozen Bovine Meat, etc…

Spark Ignition Engines, Engine

Parts, Aircraft Parts, Aircraft, Wheat,

Wine, Perfumes, Vaccines, etc…

Crude Petroleum, Refined

Petroleum, Petroleum Gases,

Wheat, Aircraft Parts, etc.

NLP, LLMs Economic Complexity



Two Main Methods

in Economic Complexity

Complexity IndexesRelatedness

Hidalgo et al. Science (2007) Hidalgo & Hausmann. PNAS (2009)



Relatedness





1979
1996



Relatedness

Measures affinity or distance between 

a location and an activity (e.g. how far 

is Yerevan from manufacturing

Aircrafts).

It is the use of recommender 

systems to explain and predict 

changes in specialization patterns.



Products

CHINA:
(He et al. 2017
Gao et al. 2021)

BRAZIL
(Jara-Figueroa et al. 
2018)

SWEDEN:
(Neffke, Henning, Boschma 
2011)

(Kogler et al. (2013), Boschma 
et al. (2015), Alstott et al. 
(2016))

(Guevara et al. 
(2016))

(Hidalgo et al 2007)

Industries

Research Areas Patents

THE PRINCIPLE OF RELATEDNESS

César A. Hidalgo, Pierre-Alexandre Balland, Ron Boschma, Mercedes Delgado, Maryann Feldman, Koen Frenken, Edward Glaeser, Dieter F. Kogler, Andrea Morrison, Frank 

Neffke, David Rigby, Scott Stern, Siqi Zheng, Canfei He, & Shengjun Zhu. “The Principle of Relatedness” CCS 2018. Springer Proceedings in Complexity. Springer (2018)

Products Industries

Research Areas Patents



Economic Complexity

The use of dimensionality 

reduction techniques (e.g. SVD) to 

summarize the sophistication of 

productive structures.

Economic Complexity Explains

Economic Growth

Hidalgo and Hausmann, 2009;  

Chávez et al., 2017; Domini, 2019; 

Hausmann et al., 2014; Koch, 

2021; Lo Turco and Maggioni, 

2020; Ourens, 2012; Stojkoski et 

al., 2016

Inequality

Hartmann et al., 2017,Barza et 

al., 2020; Ben Saâd and 

Assoumou-Ella, 2019; Chu and 

Hoang, 2020; Fawaz and 

Rahnama-Moghadamm, 2019

Emissions

Can and Gozgor, 2017; Dordmond

et al., 2020; Fraccascia et al., 2018; 

Hamwey et al., 2013; Lapatinas et 

al., 2019; Mealy and Teytelboym, 

2020; Neagu, 2019; Romero and 

Gramkow, 2021





Economic Complexity

ECI

Knowledge of a place

is the knowledge of the activities

present in it

Knowledge of an activity 

is the knowledge of the places

where it is present

Knowledge can be estimated

as the solution to a linear 

eigenproblem

Hidalgo CA, Nature Review Physics (2021), PNAS (2009)



When f and g are defined as 
simple averages….

The “easy way” to estimate Kc and Kp is to simply iterate the mapping, starting with Kp=Mp and Kc=Mc. The 

mapping converges after about 20 iterations.

Hidalgo CA, Nature Review Physics (2021), PNAS (2009)



But is not that easy!

China & USA ~ 15 to 20 trillion GDP

Macedonia ~ 0.0012 trillion GDP

Units of observation are not comparable!



Exports

RCA

Mcp

Mcc’

ECI







Economic Complexity and Economic Growth

Explains more growth than institutions

Explains more growth than education



Domini, Giacomo. Explorations in Economic History 83 (2022): 101421.



Hidalgo et al. Economic Complexity Theory and Applications. Nature Review Physics (2021)



Mealy, Penny, and Diane Coyle. "To them that hath: economic complexity and local industrial strategy in the 

UK." International Tax and Public Finance (2021): 1-20.

Economic Complexity of UK Local Authorities by Industry



Gao, Jian, and Tao Zhou. "Quantifying China’s regional economic complexity." Physica A: 

Statistical Mechanics and its Applications 492 (2018): 1591-1603.

Economic Complexity of Chinese Provinces Using Data on Publicly Listed Firms



DataMexico.org

Economic Complexity of Mexican States Using Industry Data

Central Bank of Mexico

http://DataMexico.org


Economic Complexity Explains Variations in Income Inequality

Hartmann, Guevara, Jara-Figueroa, Aristaran, & Hidalgo,. World Development (2017)



Economic Complexity Explains Greenhouse Emission Intensity



Limitations of trade ECI

Stojkoski, Viktor, Philipp 

Koch, and César A. 

Hidalgo. "Multidimensional 

economic complexity and 

inclusive green 

growth." Communications 

Earth & Environment 4.1 

(2023): 130.



International Trade Patents Research Papers

Stojkoski, Viktor, Philipp Koch, and César A. Hidalgo. "Multidimensional economic complexity and inclusive green growth." Communications Earth & Environment 4.1 (2023): 130.

Solution: Combine Data from Different Outputs



Stojkoski, Viktor, Philipp Koch, and César A. Hidalgo. "Multidimensional economic complexity and inclusive green growth." Communications Earth & Environment 4.1 (2023): 130.



Stojkoski, Viktor, Philipp Koch, and César A. Hidalgo. "Multidimensional economic complexity and inclusive green growth." Communications Earth & Environment 4.1 (2023): 130.





Stojkoski, Viktor, Philipp Koch, and César A. Hidalgo. "Multidimensional economic complexity and inclusive green growth." Communications Earth & Environment 4.1 (2023): 130.



Economic complexity:
A telescope for the past & the future



Digital Product Trade

Viktor Stojkoski, Koch, Philipp, Eva Coll and César A. Hidalgo. "The Geography of Digital Trade” Forthcoming Nature Communications (2024)



Digital Trade is Growing Fast

Viktor Stojkoski, Koch, Philipp, Eva Coll and César A. Hidalgo. "The Geography of Digital Trade” Forthcoming Nature Communications (2024)

25% CAGR 4% CAGR 6% CAGR8% CAGR



020406080

Digital products

eigenvector centrality rank

0

20

40

60

80D
D

S
 e

ig
e

n
v
e

c
to

r 

c
e

n
tr

a
lit

y
 r

a
n

k

Correlation: 0.83

020406080

Digital products

eigenvector centrality rank

0

20

40

60

80S
e

rv
ic

e
s
 e

ig
e

n
v
e

c
to

r

c
e

n
tr

a
lit

y
 r

a
n

k

Correlation: 0.77

020406080

Digital products

eigenvector centrality rank

0

20

40

60

80G
o

o
d

s
 e

ig
e

n
v
e

c
to

r

c
e

n
tr

a
lit

y
 r

a
n

k
Correlation: 0.61

US
A IR

L
CH

N
JP

N
GB

R
DE

U
LU

X
NL

D
SW

E
KO

R
CA

N
SG

P
ME

X
AU

S
FR

A IN
D

CH
E

TW
N

VN
M

0

0.1

0.2

E
ig

e
n

v
e

c
to

r 

c
e

n
tr

a
lit

y

Digital products DDS Services Goods

LVA

CPV

BRN

IRN

ITA

LKA

ARE

KWT

AUS

MKD

BEN

PRY

PER

IDN

MWI

FJI

KIR

CRI

SLB

LCA

SLV

KNA

CHL

GIN

SVN

BHS

ARG

TCD

TTO

ALB

SVK

ARM

NLD

MLI

IRL
UGA

UZB

CAN

GTM

ETH

COM

POL

KGZ

SUR

VCT

QAT

JOR

BIH

ROU

BLR

TZA

SDN

ECU

MEX

BRA

CAF

HTI

SAU

TWN

PRT

HRV

VNM

GUY

AFG

MUS

JPN

STP

GAB

CZE

TUN

COL

MMR

LAO

HND

NGA

GMB

BWA
BFA

UKR

ISL

NAM

NPL

MDA

THA

SWZ

LBN

ZAF

MDV

PAK

KHM

HUN

VUT

DJI

GEO

MAR

BLZ

LUX

EST

JAM

CHE

GNQ

AUT

NER

KAZ

FRA

SRB

DZA

URY

PAN

TGO

CMR

CYM

USA

GRD

HKG

DOM

SGP

TUR

MLT

RUS

ZWE

LTU

FIN

LSO

MRT

AZE

BDI

PHL

MDG

GBR

GRC

BHR

BGR

SEN

SYC

BMU

BRB

ESP

GNB

MAC

PNG

CYP

MNG

MOZ

NIC

LBR

OMN

RWA

KOR

IND

EGY

DMA

TON

DEU

SLE

CIV

BTN

WSM

BEL

BGD

ISR

NOR

ATG

DNK

SWE

BOL

CHN

GHA

IRQ

AGO

CUB

MYS

KEN

NZL

LVA

CPV

BRN

IRN

ITA

LKA

ARE

KWT

AUS

MKD

BEN

PRY

PER

IDN

MWI

FJI

KIR CRI

SLB

LCA

SLV

KNA

CHL

GIN

SVN

BHS

ARG

TCD

TTO

ALB

SVK

ARM

NLD

MLI

IRL
UGA

UZB

CAN

GTM
ETH

COM

POL

KGZ

SUR

VCT

QAT

JOR

BIH

ROU

BLR

TZA

SDN

ECU

MEX

BRA

CAF

HTI

SAU

TWN

PRT

HRV

VNM

GUY

AFG

MUS

JPN

STP

GAB

CZE

TUN

COL

MMR

LAO

HND

NGA

GMB

BWA

BFA

UKR

ISL

NAM

NPL

MDA

THA

SWZ

LBN

ZAF

MDV

PAK
KHM

HUN

VUT

DJI

GEO

MAR

BLZ

LUX

EST

JAM

CHE

GNQ

AUTNER

KAZ

FRA

SRB

DZA

URY

PAN

TGO
CMR

CYM

USA

GRD

HKG

DOM

SGP

TUR

MLT

RUS

ZWE

LTU

FIN

LSOMRT

AZE

BDI

PHL

MDG

GBR

GRC

BHR

BGR

SEN

SYC

BMU

BRB

ESP

GNB

MAC

PNG

CYP

MNG

MOZ

NIC

LBR

OMN

RWA

KOR

IND

EGY

DMA
TON

DEU

SLE

CIV

BTN

WSM

BEL

BGD

ISR

NOR

ATG

DNK

SWE

BOL

CHN

GHA

IRQ

AGO

CUB

MYS
KEN

NZL

LVA

CPV

BRN

IRN

ITA

LKA

ARE

KWT

AUS

MKD

BEN

PRY

PER

IDN

MWI

FJI

KIR

CRI

SLB

LCA

SLV

KNA

CHL

GIN

SVN

BHS

ARG

TCD

TTO

ALB

SVK

ARM

NLD

MLI

IRL

UGA

UZB

CAN
GTM

ETH

COM

POL

KGZ

SUR

VCT

QAT

JOR

BIH

ROU

BLR

TZA

SDN

ECU

MEX

BRA

CAF

HTI

SAU

TWN

PRT

HRV

VNM

GUY

AFG

MUS

JPN

STP

GAB
CZE

TUN

COL

MMR

LAO

HND
NGA

GMB

BW A

BFA

UKR

ISL

NAM

NPL

MDA

THA

SWZ

LBN

ZAF

MDV

PAK

KHM

HUN

VUT

DJI

GEO

MAR

BLZ

LUX

EST

JAM

CHE

GNQ

AUT

NER

KAZ

FRA

SRB

DZA
URY

PAN

TGO

CMR

USA

GRD

HKG

DOM

SGP

TUR

MLT

RUS

ZWE

LTU

FIN

LSO

MRT

AZE

BDI

PHL

MDG

GBR

GRC

BHR

BGR

SEN

SYC

BRB

ESP

GNB

MAC

PNG

CYP

MNG

MOZ

NIC

LBR

OMN

RWA

KOR

IND

EGY

DMA

TON
DEU

SLE

CIV

BTN

WSM

BEL

BGD

ISR

NOR

ATG

DNK

SWE

BOL

CHN

GHA

IRQ

AGO

CUB

MYS

KEN

NZL

LVA

CPV

BRN

IRN

ITA

LKA

ARE

KWT

AUS

MKD

BEN

PR Y

PER

IDN

MWI

FJI

KIR

CRI

SLB

LCA

SLV

KNA

CHL

GIN

SVN

BHS

ARG

TCD

TTO

ALB

SVK

ARM

NLD

MLI

IRL

UGA

UZB

CAN

GTM

ETH

COM

POL

KGZ

SUR

VCT

QAT

JOR

BIH

ROU

BLR

TZA

SDN

ECU

MEX
BRA

CAF

HTI

SAU

TWN

PRT

HRV

VNM
GUY

AFG

MUS

JPN

STP

GAB

CZE

TUN

COL

MMR

LAO

HND

NGA

GMB

BW A

BFA

UKR
ISL

NAM

NPL

MDA

THA

SWZ

LBN

ZAF

MDV

PAK

KHM

HUN

VUT

DJI

GEO

MAR

BLZ

LUX

EST

JAM

CHE

GNQ

AUT

NER

KAZ

FRA

SRB

DZA

URY

PAN

TGO

CMR

USA

GRD

HKG

DOM SGP

TUR

MLT

RUS

ZWE

LTU

FIN

LSO

MR T

AZE

BDI

PHL

MDG

GBR

GRC

BHR

BGR

SEN

SYC

BRB

ESP

GNB

MAC

PNG

CYP

MNG

MOZ

NIC

LBR

OMN

RWA

KOR

IND

EGY

DMA

TON

DEU

SLE

CIV

BTN

WSM

BEL

BGD

ISR

NOR

ATG

DNK

SWE

BOL

CHN

GHA

IRQ

AGO

CUB

MYS

KEN

NZL

a b

c d

e f g

h

Digital products DDS

Services Goods

0
2

0
4

0
6

0
8

0

D
ig

ita
l p

ro
d

u
c
ts

e
ig

e
n

v
e

c
to

r c
e

n
tra

lity
 ra

n
k

0

2
0

4
0

6
0

8
0

DDS eigenvector 

centrality rank

C
o

rre
la

tio
n

: 0
.8

3

0
2

0
4

0
6

0
8

0

D
ig

ita
l p

ro
d

u
c
ts

e
ig

e
n

v
e

c
to

r c
e

n
tra

lity
 ra

n
k

0

2
0

4
0

6
0

8
0

Services eigenvector

centrality rank

C
o

rre
la

tio
n

: 0
.7

7

0
2

0
4

0
6

0
8

0

D
ig

ita
l p

ro
d

u
c
ts

e
ig

e
n

v
e

c
to

r c
e

n
tra

lity
 ra

n
k

0

2
0

4
0

6
0

8
0

Goods eigenvector

centrality rank

C
o

rre
la

tio
n

: 0
.6

1

USA
IRL

CHN
JPN

GBR
DEU

LUX
NLD

SW
E

KOR
CAN

SGP
MEX

AUS
FRA

IND
CHE

TW
N

VNM

0

0
.1

0
.2

Eigenvector 

centrality

D
ig

ita
l p

ro
d

u
c
ts

D
D

S
S

e
rv

ic
e

s
G

o
o

d
s

L
V
A

C
P

V

B
R

N

IR
N

IT
A

L
K

A

A
R

E

K
W

T

A
U

S

M
K

D

B
E

N

P
R

Y

P
E

R

ID
N

M
W

I

F
JI

K
IR

C
R

I

S
L
B

L
C

A

S
L

V

K
N

A

C
H

L G
IN

S
V

N

B
H

S

A
R

G

T
C

D

T
T

O

A
L
B

S
V

K

A
R

M

N
L
D

M
L
I

IR
L

U
G

A

U
Z

B

C
A

N

G
T

M

E
T

H

C
O

M

P
O

L

K
G

Z

S
U

R

V
C

T

Q
A

T

JO
R

B
IH

R
O

U

B
L
R

T
Z

A

S
D

N

E
C

U

M
E

X

B
R

A

C
A

F

H
T

I

S
A

U

T
W

N

P
R

T

H
R

V

V
N

M

G
U

Y

A
F

G

M
U

S

J
P

N

S
T

P

G
A

B

C
Z

E

T
U

N

C
O

L

M
M

R

L
A

O

H
N

D

N
G

A

G
M

B

B
W

A
B

F
A

U
K

R

IS
L

N
A

M

N
P

L

M
D

A

T
H

A

S
W

Z

L
B

N

Z
A

F

M
D

V

P
A

K

K
H

M

H
U

N

V
U

T

D
JI

G
E

O

M
A

R

B
L
Z

L
U

X

E
S

T

JA
M

C
H

E

G
N

Q

A
U

T

N
E

R

K
A

Z

F
R

A

S
R

B

D
Z

A

U
R

Y

P
A

N

T
G

O

C
M

R

C
Y

M

U
S

A

G
R

D

H
K

G

D
O

M

S
G

P

T
U

R

M
L
T

R
U

S

Z
W

E

LT
U

F
IN

L
S

O

M
R

T

A
Z

E

B
D

I

P
H

L

M
D

G

G
B

R

G
R

C

B
H

R

B
G

R

S
E

N

S
Y

C

B
M

U

B
R

B

E
S

P

G
N

B

M
A

C

P
N

G

C
Y

P

M
N

G

M
O

Z

N
IC

L
B

R

O
M

N

R
W

A

K
O

R

IN
D

E
G

Y

D
M

A

T
O

N

D
E

U

S
L
E

C
IV

B
T

N

W
S

M

B
E

L

B
G

D

IS
R

N
O

R

A
T

G

D
N

K

S
W

E

B
O

L

C
H

N

G
H

A

IR
Q

A
G

O

C
U

B

M
Y

S

K
E

N

N
Z

L

L
V

A

C
P

V

B
R

N

IR
N

IT
A

L
K

A

A
R

E

K
W

T

A
U

S

M
K

D

B
E

N

P
R

Y

P
E

R

ID
N

M
W

I

F
JI

K
IR

C
R

I

S
L
B

L
C

A S
L

V

K
N

A

C
H

L

G
IN

S
V

N

B
H

S

A
R

G

T
C

D

T
T

O

A
L
B

S
V

K

A
R

M

N
L

D

M
L
I

IR
L

U
G

A

U
Z

B

C
A

N

G
T

M
E

T
H

C
O

M

P
O

L

K
G

Z

S
U

R

V
C

T

Q
A

T

JO
R

B
IH

R
O

U

B
L

R

T
Z

A

S
D

N

E
C

U

M
E

X

B
R

A

C
A

F

H
T

I

S
A

U

T
W

N

P
R

T

H
R

V

V
N

M

G
U

Y

A
F

G

M
U

S

J
P

N

S
T

P

G
A

B

C
Z

E

T
U

N

C
O

L

M
M

R

L
A

O

H
N

D

N
G

A

G
M

B

B
W

A

B
F

A

U
K

R

IS
L

N
A

M

N
P

L

M
D

A

T
H

A

S
W

Z

L
B

N

Z
A

F

M
D

V

P
A

K
K

H
M

H
U

N

V
U

T

D
JI

G
E

O

M
A

R

B
L
Z

L
U

X

E
S

T

JA
M

C
H

E

G
N

Q

A
U

T
N

E
R

K
A

Z

F
R

A

S
R

B

D
Z

A

U
R

Y

P
A

N

T
G

O
C

M
R

C
Y

M

U
S

A

G
R

D

H
K

G

D
O

M

S
G

P

T
U

R

M
L
T

R
U

S

Z
W

E

LT
U

F
IN

L
S

O
M

R
T

A
Z

E

B
D

I

P
H

L

M
D

G

G
B

R

G
R

C

B
H

R

B
G

R

S
E

N

S
Y

C

B
M

U

B
R

B

E
S

P

G
N

B

M
A

C

P
N

G

C
Y

P

M
N

G

M
O

Z

N
IC

L
B

R

O
M

N

R
W

A

K
O

R

IN
D

E
G

Y

D
M

A
T

O
N

D
E

U

S
L
E

C
IV

B
T

N

W
S

M

B
E

L

B
G

D

IS
R

N
O

R

A
T

G

D
N

K

S
W

E

B
O

L

C
H

N

G
H

A

IR
Q

A
G

O

C
U

B

M
Y

S
K

E
N

N
Z

L

L
V

A

C
P

V

B
R

N

IR
N

IT
A

L
K

A

A
R

E

K
W

T

A
U

S

M
K

D

B
E

N

P
R

Y

P
E

R

ID
N

M
W

I

F
J
I

K
IR

C
R

I

S
L

B

L
C

A

S
L

V

K
N

A

C
H

L

G
IN

S
V

N

B
H

S

A
R

G

T
C

D

T
T

O

A
L

B

S
V

K

A
R

M

N
L

D

M
L

IIR
L

U
G

A

U
Z

B

C
A

N
G

T
M

E
T

H

C
O

M

P
O

L

K
G

Z

S
U

R

V
C

T

Q
A

T

J
O

R

B
IH

R
O

U

B
L

R

T
Z

A

S
D

N

E
C

U

M
E

X

B
R

A

C
A

F

H
T

I

S
A

U

T
W

N

P
R

T

H
R

V

V
N

M

G
U

Y

A
F

G

M
U

S

J
P

N

S
T

P

G
A

B
C

Z
E

T
U

N

C
O

L

M
M

R

L
A

O

H
N

D
N

G
A

G
M

B

B
W

A

B
F

A

U
K

R

IS
L

N
A

M

N
P

L

M
D

A

T
H

A

S
W

Z

L
B

N

Z
A

F

M
D

V

P
A

K

K
H

M

H
U

N

V
U

T

D
J
I

G
E

O

M
A

R

B
L

Z

L
U

X

E
S

T

J
A

M

C
H

E

G
N

Q

A
U

T

N
E

R

K
A

Z

F
R

A

S
R

B

D
Z

A
U

R
Y

P
A

N

T
G

O

C
M

R

U
S

A

G
R

D

H
K

G

D
O

M

S
G

P

T
U

R

M
L
T

R
U

S

Z
W

E

L
T

U

F
IN

L
S

O

M
R

T

A
Z

E

B
D

I

P
H

L

M
D

G

G
B

RG
R

C

B
H

R

B
G

R

S
E

N

S
Y

C

B
R

B

E
S

P

G
N

B

M
A

C

P
N

G

C
Y

P

M
N

G

M
O

Z

N
IC

L
B

R

O
M

N

R
W

A

K
O

R

IN
D

E
G

Y

D
M

A

T
O

N
D

E
U

S
L

E

C
IV

B
T

N

W
S

M

B
E

L

B
G

D

IS
R N

O
R

A
T

G

D
N

K

S
W

E

B
O

L

C
H

N

G
H

A

IR
Q

A
G

O

C
U

B

M
Y

S

K
E

N

N
Z

L

LV
A

C
P

V

B
R

N

IR
N

IT
A

L
K

A

A
R

E

K
W

T

A
U

S

M
K

D

B
E

N

P
R

Y

P
E

R

ID
N

M
W

I

F
J
I

K
IR

C
R

I

S
L

B

L
C

A

S
L

V

K
N

A

C
H

L

G
IN

S
V

N

B
H

S

A
R

G

T
C

D

T
T

O

A
L

B

S
V

K

A
R

M

N
L
D

M
L
I

IR
L

U
G

A

U
Z

B

C
A

N

G
T

M

E
T

H

C
O

M

P
O

L

K
G

Z

S
U

R

V
C

T

Q
A

T

JO
R

B
IH

R
O

U

B
L
R

T
Z

A

S
D

N

E
C

U

M
E

X
B

R
A

C
A

F

H
T

I

S
A

U

T
W

N

P
R

T

H
R

V

V
N

M
G

U
Y

A
F

G

M
U

S

J
P

N

S
T
P

G
A

B

C
Z

E

T
U

N

C
O

L

M
M

R

L
A

O

H
N

D

N
G

A

G
M

B

B
W

A

B
F

A

U
K

R
IS

L

N
A

M

N
P

L

M
D

A

T
H

A

S
W

Z

L
B

N

Z
A

F

M
D

VP
A

K

K
H

M

H
U

N

V
U

T

D
JI

G
E

O

M
A

R

B
L

Z

L
U

X

E
S

T

J
A

M

C
H

E

G
N

Q

A
U

T

N
E

R

K
A

Z

F
R

A

S
R

B

D
Z

A

U
R

Y

P
A

N

T
G

O

C
M

R

U
S

A

G
R

D

H
K

G

D
O

M
S

G
P

T
U

RM
L

T

R
U

S

Z
W

E

L
T

U

F
IN

L
S

O

M
R

T

A
Z

E

B
D

I

P
H

L

M
D

G

G
B

R

G
R

C

B
H

R

B
G

R

S
E

N

S
Y

C

B
R

B

E
S

P

G
N

B

M
A

C

P
N

G

C
Y

P

M
N

G

M
O

Z

N
IC

L
B

R

O
M

N

R
W

A

K
O

R

IN
D

E
G

Y

D
M

A

T
O

N

D
E

U

S
L

E

C
IV

B
T
N

W
S

M

B
E

L

B
G

D

IS
R

N
O

R

A
T

G

D
N

K

S
W

E

B
O

L

C
H

N

G
H

A

IR
Q A

G
O

C
U

B

M
Y

S

K
E

N

N
Z

L

a
b

c
d

e
f

g

h

D
ig

ita
l p

ro
d
u
c
ts

D
D

S

S
e
rv

ic
e
s

G
o
o
d
s



It help us revisit trade balances



It is correlated with decoupling



And it involves high complexity sectors



Estimating Historical GDPpc

Koch, Stojkoski, Hidalgo (2024)

1300 1750
Maddison project Maddison project



Getting from here… … to here

1750
Maddison project

1750
Koch et al. 



Data
Data on 2 million+ famous 

individuals from Wikipedia9, 
including their geocoded places 
of birth and death as well as 
their occupation. 

Looking at continental Europe and 
North America between 1300 
and 2000 (and only using 
individuals with at least 2 
language editions and an 
identifiable occupation), we end 
up using data on ~561k famous 
individuals assigned to one of 49 
occupations. 

Koch, Stojkoski, Hidalgo (2024)



Why biographies?
Our collective memory on famous individuals is likely one of the most comprehensive 
representation of the historical geography of knowledge.

The famous individuals that were born at, have died at, immigrated to or emigrated from a 
specific place tell us something about the level of economic development.

Direct Indirect



Model
Regularized Elastic Net

Leave 20% out-of-sample cross validation



Model
Model performance



Validation - Little Divergence

In 1300, the bottom 10th

percentile of the South has 
been as rich as the top 90th

percentile of the North. 
In 1800, the opposite holds: 
The bottom 10th percentile of 
the North exhibits a similar 
income level as the 90th

percentile of the South.



Validation - proxies of economic development
Body height in the 18th century OECD Wellbeing indicator in 1850 City-level church building activity



Results
1300

Our approach also 
allows for regional 
estimates of historical 
GDP per capita levels. 
Which regions in Europe 
had the highest per 
capita income levels in 
e.g. 1300?



1400



1500

1500



1600



1700



1750



1800



1850



1900



1950



Putting these ideas in practice







Dozens economic data visualization platforms 

Combined for millions of monthly users







The world is complex

Made of highly-specific 
and non-fungible 

knowledge



Economic complexity methods allow us to make high 

resolution representations of economies to understand 

where they stand and where they are going.

Hidalgo et al. Science (2007) Hidalgo & Hausmann. PNAS (2009)
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