EcoNOMIC COMPLEXITY FOR
RESEARCH & INNOVATION POLICY

Pierre-Alexandre Balland

Utrecht University
Massachusetts Institute of Technology



s FROM EC

CONCEPT
KEY & INNO

FOrR RESEARCH

1 WHAT Is
° EcCONOMIC COMPLEXITY

"___———-___
-

S

VATION POLICY

-



H&l

RICARDO HAUSMANN
e (HARVARD) |

CESAR HIDALGO
(MIT)



:zg:- HARVARD UNIVERSITY CENTER FOR INTERNATIONAL DEVELOPMENT | HARVARD.EDU

The Growth Lab

Aboutv  Projectsv  Publications  News & Events~

HOME /

Call for Papers: 'Research Policy' Special Issue
on Economic Complexity

Guest editors

Pierre-Alexandre Balland (Utrecht University & Collective Learning Group, MIT Media Lab), Tom
Broekel (Utrecht University), Dario Diodato (CID Harvard), Ricardo Hausmann (CID Harvard), Neave
O’Clery (Oxford), and David Rigby (University of California, Los Angeles)

Lead editor

Elisa Giuliani (University of Pisa)




Institute for
New Economic Thi nking Young Scholars Initiative Commission on Global Economic Transformation

M EOOD

About Research Commentary Education Events Donate

~ Share

YSI Workshop: Innovation,
Economic Complexity and
Economic Geography

In collaboration with the Collective Learning Group at the
MIT Media Lab in Cambridge, Massachusetts.

Aug 5-7, 2018
MIT Media Lab







the
OBSERVATORY

of ECONOMIC
COMPLEXITY

The world’s leading visualization
engine for international trade data

di

IJE—I.I mit media la
L. | macro conne

I

L—-.w-:-—li -—L- .:. oL

o]

ctions

{@) Datawheel



m EC
KEY CONCEPTS FRO TTON POLICY

For RESEARCH & INNOV

1 WHAT Is
° EcoONOMIC COMPLEXITY

l
H /
1
1
1 /

2. COMPLEXITY AND GROWTH /



Reframing economic development

Ecuador-

Data Source: PovcalNet - World Bank
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Presentation Notes
Data is from the PovcalNet database from the World Bank
International poverty line by the world bank: 1.9 $ PPP (Purchasing Power Parity)
<pov: % of population living in households with consumption or income per person below the poverty line ($1.9/day)
"Median$" is the median of daily per capita income/consumption expenditure from the survey in 2011 PPP.
Given monthly in Povcalnet but I multiplied by 12 and divided by 365 to get it daily
> 248.505*12/365
[1] 8.170027
> 1313.09*12/365
[1] 43.17008
> 58.5022*12/365
[1] 1.92336
> 1465.7*12/365
[1] 48.1874
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Presenter
Presentation Notes
Let me start by confessing to you that I have a strong disaffection for theory on the death of distance, weakening effect of geography…for 2 reasons
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Presentation Notes
Easier to move people rather than information
1.2 trillion a year
Grows at 6.5% a year
1.5% world GDP – GDP of Spain 
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Where America Innovates

Patent Density per Metropolitan Statistical Area (MSA) in 2010
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Where America Innovates
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Worldwide, Tokyo, San Jose, New York, Boston, Kanagawa, Shenzhen, Oséfi, San Diego,
Los Angeles, and Seoul account for 2 % of the population but 24 % of the world’'s patent
applications

Patent Density per Metropolitan Statistical Area (MSA) in 2010

NAata CArtirecroa: | Initad CHatae Datant NDffirna



Key pieces

e Scaling = spatial concentration in large cities
o Knowledge complexity = difficulty to recombine knowledge

o Historical Patent Dataset (HistPat): 1790-2010
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From Complexity to Spatial Inequality
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Presentation Notes
Division of labor and tech progress allows for division of labour 

http://www.nature.com/articles/sdata201674 
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Urban Concentration

[Scaling exponent ()]
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Urban Concentration

[Scaling exponent ()]
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Urban Concentration
[Scaling exponent ((3)]
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Urban Concentration

[Scaling exponent (3)]
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“The Historical Gap

There is virtually no historical and systematic analysis on the
geography of innovation and technological change prior to 1975.

Biotechnology

|
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Presentation Notes
Eli Whitney - Mechanical cotton gin - 1794 (NA in Google Patents)
Samuel Morse - Electrical Telegraph – 1840 - https://www.google.com/patents/US1647
Alexander Graham Bell – Telephone – 1876 - https://www.google.com/patents/US174465
Nikolaus August Otto – Internal combustion engine 1876 - https://www.google.com/patents/US194047


“The Historical Gap

There is virtually no historical and systematic analysis on the
geography of innovation and technological change prior to 1975.
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Historical Patent Dataset (HistPat)

www.nature.com/articles/sdata201674 (Petralia, Balland, Rigby; 2016)

United States Patent [19)
Cohen et al.

[11] 4,237,224
[45] Dec. 2, 1980

[54] PROCESS FOR PRODUCING
BIOLOGICALLY FUNCTIONAL
MOLECULAR CHIMERAS

[75] Inventors: Stanley N. Cohen, Portola Valley;
Herbert W. Boyer, Mill Valley, both
of Calif.

[73] Assignee: Board of Trustees of the Leland
Stanford Jr. University, Stanford,

Calif.
[21]1 Appl. No.: 1,021
[22] Filed: Jan. 4, 1979

Related U.S. Application Data

[63] Continuation-in-part of Ser. No. 959,288, Nov. 9, 1978,
which is a continuation-in-part of Ser. MNo. 687,430,
May 17, 1976, abandoned, which is a continuation-in-
part of Ser. No. 520,691, Nov. 4, 1974,

[51] Int. CLS ... .
[52] US.CL. "435/68; 435/172;
435,23 ; 435/849; 435/820;

435/91; 435/207; 260/112, s S; 260/27R; 435/212

[58] Field of Search ........ 95/1, 28 N, 28 R, 112,
195,78, 79 435768, 172, 231, 183

C12F 21,00

[56] References Cited
U.S. PATENT DOCUMENTS
3.B13,316 5/1974 Chakrabarty .........cooooeeee. 195/28 R

OTHER PUBLICATIONS

Morrow et al., Proc. Nat. Acad. Sci. USA, vol. 69, pp.
3365-3369, Nowv. 1972,

Morrow et al., Proc. Nat. Acad. Sci. USA, vol. 71, pp.
1743-1747, May 1974.

Hershfield et al., Proc. Nat. Acad. Sci. USA, vol. 71,
pp- 3455 et seq. (1974).

Jackson et al., Proc. Nat. Acad. Sci. USA, vol. 69, pp.
2904-2909, Oct. 1972.

Mertz et al,, Proc. Nat. Acad. Sci. USA, vol. 69, pp.
3370-3374, Nov. 1972,

Cohen, et al., Proc. Nat. Acad. Sci. USA, vol. 70, pp.
1293-1297, May 1973.

Cohen et al.,, Proc. Nat. Acad. Sci. USA, vol. 70, pp.
3240-3244, Nowv. 1973.

Chang et al., Proc. Mat. Acad. Sci, USA, vol. 71, pp.
1030-1034, Apr. 1974,

Ullrich et al.,, Science wvol. 196, pp. 1313-1319, Jun.
1977.

Singer et al., Science vol. 181, p. 1114 (1973).

Itakura et al.,, Science wvol. 198, pp. 1056-1063 Dec.
1977.

Komaroff et al., Proc. Nat. Acad. Sci. USA, vol. 75, pp.
3727-3731, Aug. 1978.

Chemical and Engineering News, p. 4, May 30, 1977.
Chemical and Engineering News, p. 6, Sep. 11, 1978.

Primary Examiner—Alvin E. Tanenholtz
Artorney, Agent, or Firm—Bertram I. Rowland

[571 ABSTRACT

Method and compositions are provided for replication
and expression of exogenous genes in microorganisms.
Plasmids or virus DMNA are cleaved to provide linear
DNA having ligatable termini to which is inserted a
gene having complementary termini, to provide a bio-
logically functional replicon with a desired phenotypi-
cal property. The replicon is inserted into a microor-
ganism cell by transformation. Isolation of the transfor-
mants provides cells for replication and expression of
the DNA molecules present in the modified plasmid.
The method provides a convenient and efficient way to
introduce genetic capability into microorganisms for
the production of nucleic acids and proteins, such as
medically or commercially useful enzymes, which may
have direct usefulness, or may find expression in the
production of drugs, such as hormones, antibiotics, or
the like, fixation of nitrogen, fermentation, utilization of
specific feedstocks, or the like.

14 Claims, No Drawings

~ 7,000,000 US
patents

1790 to 2016

Geography of patents
(county level — 4,000)

And their tech classes
(436 classes; 150,000
sub-classes)



Complexity and scaling (1850-2000)
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Complexity and scaling (1850-2000)

Scaling Exponent (3)
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Complexity and scaling (1850-2000)
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International Conference on Complex Systems
.- 1CCS 2018: Unifying Themes in Complex Systems IX pp 451-457 | Cite as

Unifying

Ly The Principle of Relatedness

Systems IX

Authors Authors and affiliations

Cesar A. Hidalgo [~], Pierre-Alexandre Balland, Ron Boschma, Mercedes Delgado, Maryann Feldman, Koen Frenken,
Edward Glaeser, Canfei He, Dieter F. Kogler, Andrea Morrison, Frank Neffke, David Rigby, Scott Stern, Sigi Zheng,

Shengjun Zhu

Conference paper
First Online: 24 July 2018

112 2l 1.2k

Mentions Readers Downloads

Part of the Springer Proceedings in Complexity book series (SPCOM)
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Entry;.: = BiDensity; .+ + B2City.;_1 + BsTechno;;_, + ¢

Table 3 Emergence of new technologies in US cities (1981-2010)

+ Vit o+ Eice

Dependent variable is: Entry,  Model 1 Model 2 Model 3 Model 4 Model 5
Rel. density City variables Tech. variables  Full model Full model (F.E.)
Relatedness density,., 0.00515979** 0.00373407%* 0.00271463**
{0.00012770) {0.00014135) (0.00016884)
Log (Employment), 0.04934166™* 0.03611889** 0.04633250**
(0.00286818) (0.00247147) (0.00782869)
Population density,.; 0.00001106 0.00002520** —0.00021341**
(D.00000997) {0.00000843) (0.00003836)
Inventive capacity,. 0.07718815** 0.03883926** —0.084879%66**
(0.01294204) (0.0078352020) (0.01505564)
Tech. Specialization,., —0.00089296** —0.00047160%* 0.00005120
(0.00011548) (0.00009315) (0.00011022)
MSA growth rate,, 0.04443962** 0.04032813** 0.00865397**
(0.00355534) (0.00353667) (0.00298386)
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Node size: # of patents

Node color: USPTO classification (Hall et al. 2001)
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Beyond relatedness

¢ Compensation mechanisms:

1. Strong institutions
2. Complex economic systems
3. Extra-local connections (matching?)
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Figure 2: Differences of Mean Entry Probabilities
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Smart Specialization

A

Low RiIsks
HIcH BENEFITS

HieH RIsks
HIeH BENEFITS

COMPLEXITY

Low RiIsks
Low BENEFITS

HIieH RIsks
Low BENEFITS

RELATEDNESS
Balland et al. (2018)



Complexity
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Implementing S3

o Entrepreneurial mayors (regional decision makers) will be
the heroes

e EU coordination is crucial

o Targeted R&I subsidies and tax breaks but also:
- Directed VC guiding funds
- Public procurements for local start-ups
- Special (urban) development zones
- Incubators
- Eco-system dynamics



Thanks!

paballand.com

github.com/PABalland/EconGeo
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