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Neo-c lassical  characters  

in  the stor y  
• Capital 

– Machines or money? 

– Assumes complete markets 

• Human capital 
– (PISA) Quality-adjusted schooling 

• Technology 
– Mostly in the air or in machines 

• The secret of growth is mostly technology 
– Solow 



SCHOOLING AND GROWTH 



YEARS OF SCHOOLING 

? 



Years of 
schooling 

 



Years of 
schooling 

• Increased schooling 
is not generating the 
expected income 
pay-off 

• Decreasing returns 
to human capital 
accumulation? 



Energy use and GDP per capita 

GDP per capita, logs 

Peru 

Chile 

Korea 

UK 



Years of schooling and income per capita 

France 1985 
US$ 21315 

 Mexico 1993 
10544 

Ghana 1998=1015 

GDP per capita in constant dollars, logs 

Thailand 2005 
US$ 6751 

 



Why does technology not diffuse? 





The two Nogales 











A productivity gap that is consistent 
wth… 

• …same legal framework 

• …same federal judicial system 

• ...same political representation system 

• …mostly same language and religion 

• …same exchange rate 

• …same interest rate 

• ….same macroeconomic setup 

• ….same financial architecture 



Maybe technology does not  
diffuse because of the nature of  
technology itself 

But then, what is technology? 











What do you do when your tooth hurts? 

Search the web and fix it 

yourself? 

 

…or look for a dentist 
 



Knowhow needs to be in brains 



 



Knowhow ≠  

Comprehension 

 

Source: 
http://en.wikipedia.org/wiki/File:Michaelpolanyi1-2.jpg 







TEAM KNOWHOW 



Who has more knowhow? 











If knowledge increases, where do 
you store it? 





Major areas of concentration at Harvard 

• African and African American Studies 

• Anthropology 

• Applied Mathematics 

• Astrophysics 

• Biomedical Engineering 

• Chemical and Physical Biology 

• Chemistry 

• Chemistry and Physics 

• Classics 

• Computer Science 

• Earth and Planetary Sciences 

• East Asian Studies 

• Economics 

• Engineering Sciences 

• English 

• Environmental Science and Public Policy 

• Folklore and Mythology 

• Germanic Languages and Literatures 

• Government 

• History 

• History and Literature 

• History and Science 

• History of Art and Architecture 

 

 

• Human Developmental Biology 

• Human Evolutionary Biology 

• Linguistics 

• Literature 

• Mathematics 

• Molecular and Cellular Biology 

• Music 

• Near Eastern Languages and Civilizations 

• Neurobiology 

• Organismic and Evolutionary Biology 

• Philosophy 

• Physics 

• Psychology 

• Comparative Study of Religion 

• Romance Languages and Literatures 

• Slavic Languages and Literatures 

• Social Studies 

• Sociology 

• South Asian Studies 

• Special Concentrations 

• Statistics 

• Visual and Environmental Studies 

• Studies of Women, Gender, and Sexuality 

 

50 
 

Standard 

Fields of 

Study 



  

The Personbyte 



How do we use productive 

knowledge 

• Products differ in the number of 

personbytes they require 

• To create products with more than 1 

personbyte, you need to aggregate 

personbytes 

• This is done in networks of individuals we 

call firms 

– Firms can do things individuals cannot 

• …and in networks of firms 

– Firms cannot make all they need 





Butcher Candlestick 
maker 

Baker 

Division of knowledge then 







Theory of Economic 

Development… 

       The                          Theory  
 

of Economic Development                 



With 1 letter,  

You can make 1 word, of 1 letter 



You can make 4 words, of up to 3 letters 

With 3 letters,  



You can make 9 words, of up to 4 letters 

With 4 letters,  



You can make 595 words, of up to 10 letters 

With 10 letters,  



What explains these 
differences in productivity? 



Some technologies diffuse quickly 



• Countries that have more personbytes will be able to make more products 
They would be more diversified 
 

• Products that require more personbytes will be made by fewer countries 
Products will be less ubiquitous 
 

• Countries that have more personbytes will be able to make products that 
require more personbytes 

• Products that are less ubiquitous will be made by countries that are more 
diversified 
 

 

• Countries that have more personbytes should be more 
diversified and able to make less ubiquitous products 

 

 

 

INTUITION 



Diversification vs. Ubiquity  (2009) 
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FOR CHILE 2008 

This pattern also holds subnationally: 

Municipalities in Chile 

Diversification vs. Ubiquity 



 

Municipality-Product Pairs 

Industries (Sorted by Ubiquity)
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Cities in Turkey 
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States in Mexico 

Diversification vs. Ubiquity 



Departments in Colombia 

Diversification vs. Ubiquity 



And Districts in Sri Lanka 

Diversification vs. Ubiquity 



How do we 
measure a 
country’s 
personbytes? 



Economic Complexity Index 



Economic Complexity 

ECI correlates with GDP per capita 
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Countries with Natural Resource 
 Exports>10% of GDP 



Economic Complexity controlling for 
NR Exports 
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How to get more 
letters? 
The chicken and 
egg problem 







BEAR 

ZEBRA 

LION 



               Mapping out the Forest 



The Product Space 



What makes manufacturing different? Complexity, 
Connectedness and Market Size 



Industry Space 
 



Neffke/Otto/Weyh 2017 

Industry space 
Labor market as a network of human capital linkages 

98 



What is a country, a city 
 or a region? 





Venezuela 2015 



Mexico 2015 



London 

Services 

Finance, Insurance, 
and Real Estate  



Shanghai 

Manufacturing 



How do monkeys jump? 



A tale of two countries 

GHANA THAILAND 



1962: Roughly equal income 

GHANA THAILAND 

$295 $363 
GDP per capita (constant 2000 US$) 



Human capital story: 



GHANA 



Ghana’s exports in 1962 



Thailand’s exports in 1962 



1965 

    Thailand                                            Ghana  

Thailand vs. Ghana in the Product Space 



1970 

    Thailand                                            Ghana  



1975 

    Thailand                                            Ghana  



1980 

    Thailand                                            Ghana  



1985 

    Thailand                                            Ghana  



1990 

    Thailand                                            Ghana  



1995 

    Thailand                                            Ghana  



2000 

    Thailand                                            Ghana  



2005 

    Thailand                                            Ghana  



2010 

    Thailand                                            Ghana  



Ghana’s exports per capita at constant 2005 prices 



Thailand’s exports per capita at constant 2005 prices 



Divergence, big time 



Explaining growth 



Economic Complexity controlling for 
NR Exports 
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How many letters you  have? 

How close are  

you to other 

good products? 

Few letters 
Hard to add more 

More letters 
Easy to add more 

Many letters 
Hard to add more  
by just copying others 



Relative endowment of letters 
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Low High 

Low 

High 

Bridge over troubled 

waters 
 

Strategic bets 
Little space to improve quality 

and few nearby trees 

Stairway to heaven  
 

Parsimonious industrial 

policy 
Help jump short distances to 

other products 

Let it be 
 

It ain’t broke 
Ample space to move 

 in all directions 

 

Hey Jude: make it better 
  

Competitiveness policy 
Improve the conditions of the 

sectors that already exist 

The Strategic Setting 



The Strategic Setting: intensive vs. extensive 

Bridge over troubled 

waters 

Strategic bets 
Little space to improve quality 

and few nearby trees 

Stairway to heaven  

Parsimonious industrial 

policy 
Help jump short distances to 

other products 

Let it be 

It ain’t broke 
Ample space to move 

 in all directions 

 

Hey Jude: make it 

better 

Competitiveness 

policy 
Improve the conditions of 

the sectors that already 

exist 



How to get new 
letters? 
The infection 

problem 







Example 1: DETROIT 

All successful car 
firms in Detroit came 
out of OIds Motor 
Works 



Example 2: SILICON VALLEY  

Silicon Valley consists almost exclusively 
of Fairchild Semiconductor renegades 



II. Diffusion of knowhow between firms 
across countries 

Example 3: The garment exports of Bangladesh  
(Klepper and Mostafa, 2011) 

 



Bangladesh 

http://www.atlas.cid.harvard.edu/ 



Huguenots fleeing France – engraving by Jan Luyken, 1696. http://migrationmuseum.org 

Diffusion of Knowhow across 
Countries via Migrants 

 

 



Erik Hornung (AER, 2014) 
Immigration and the diffusion technology: The 

Huguenot diaspora in Prussia 

Louis XIV of France 
Revocation of the Edict of 
Nantes 



Huguenots on the run 

http://www.huguenotsociety.org.uk/history.html 



Edict of Potsdam 

By Frans Luycx - [1], Public Domain, 
https://commons.wikimedia.org/w/index.php?
curid=4629286 



Huguenots in Prussia – 1685-1795 

Source: Hornung, E. (2014). Immigration and the diffusion of technology: The Huguenot 
diaspora in Prussia. The American Economic Review, 104(1), 84-122.  



Huguenot weavers in London  
Source: http://www.townhousewindow.com 

New technologies introduced 
by Huguenots in Prussia 
• New ways of dyeing fabrics 
• Cotton printing 
• Hosiery knitting loom 
• Silk spinning 

100 years after: 
• Textile factories in towns with 

an influx of Huguenots in 
1700 are significantly more 
productive 

• And use more advanced 
technology (more looms) 

Source: Hornung, E. (2014). Immigration and the diffusion of technology: The Huguenot 
diaspora in Prussia. The American Economic Review, 104(1), 84-122.  



By Germany,_Federal_Republic_of_location_map_January_1957_-_October_1990.svg: TUBS Flag_of_East_Germany.svg: derivative work: 
Fry1989 (talk) 00:25, 26 January 2011 (UTC) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons 

How to start a new industry? 

147 



Photo Credit: Lear 21 at English Wikipedia 
148 



Source: Statistisches Bundesamt: 20 Jahre Deutsche Einheit 

Collapse of East German manufacturing 

Re-industrialization 

Former West Germany 

Former East Germany 

-60% 

149 



East German pioneers 
manufacturing vs nonmanufacturing 

51% of experienced 
manufacturing 
workers were hired 
from West Germany 
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Return Migration:  
Moving letters 

Welcome home in a crisis: 
The effect of return migration on wages and 

employment on nonmigrants 
 

 Hausmann & Nedelkoska (2017) 

151 



5% of Albanian  
labor force 

Ljubica Nedelkoska & Ricardo Hausmann: Albanian return migration in the Greek crisis 
152 



Albanian unemployment and wages 
after 5% of expansion of labor force 

Photo credit: Lendingmemo (from www.flickr.com) 

4% 

1% 

Hausmann & Nedelkoska (2016) 
153 



Technological change 

Photo Credit: Clare Masson, USAID Albania, https://blog.usaid.gov/ 
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Return migration: Mexico 

Photo Credit: http://www.cbp.gov/newsroom Dario Diodato: Mexican return migration 
155 



Arnaud Dyevre (LSE), Riccardo Crescenzi (LSE), 

Frank Neffke (HKS) 

 
Catalysts of Regional Innovation 
How foreign firms allow new places to 

join the global innovation contest  

156 



Inventive activity around the world 
Stable over time 

Patents in region before and after 2000 

 

USPTO data 

? 
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HP in Bangalore 

158 



Difference-in-Differences 
Patents by all firms 
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Enormous heterogeneity in the 
number and diversity of migrants 

in the developing world 



The percentage of immigrants varies 
enormously across the world 

0 5 10 15 20 25 30 35 40 45

Mexico

Chile
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Venezuela, RB

South Africa

Russian Federation

France

Germany

United States

Canada
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Inmigrantes 



The developing world is very closed to immigration 

Singapore    1 in 2.4 

Panama      1 in 24 

Mexico              1 in 240  

Sri Lanka          1 in 534 



But is it push or pull? 



Quotas on foreign skilled workers are 
very common 

• Ireland: maximum 50% non-EU citizens 

• Kazakhstan: maximum 30% foreign 

• Egypt, Guatemala, Panama: maximum 10% 
foreign 

• Cambodia: maximum 6% foreign 

• Dem. Rep. Congo: maximum 4% foreign 

• Ghana, Mozambique, Nigeria, Thailand: 1 or 2 
per firm 

 



Summing up 

• The secret of development is technology 
adoption 

• A major obstacle to technology adoption is the 
spread of collective knowhow 

• Technology adoption moves preferentially (and 
inefficiently) towards the “adjacent possible” 
– From BEAR to ZEBRA rather than LION 

• Human mobility is key to accelerate technology 
diffusion 

• Human mobility is highly constrained, especially 
in developing countries where it is most needed 
 



Epilogue 

• We don’t let “them” in because this country is for “us”
– An “imagined community” (B. Anderson)

• The state is supposed to act on behalf of “us”
• The sense of us is constrained by the need to paper

over existing diversity (race, language, religion)
• If development is to happen, the sense of us must be:
• …deep enough to agree on complex public goods 
• …broad enough to allow for economies of scale 
• …and the mixing of new forms of knowhow 
• Many countries are paying a hefty price for not

wanting to be more open to others







Development Collective Know-how and Us 
#LSEHausmann 

Professor Ricardo Hausmann 

Director of Harvard's Center for International Development and Professor of the Practice of Economic Development at the Kennedy School of 
Government. Former Chief Economist of the Inter-American Development Bank.  

Chair: Professor Riccardo Crescenzi 

Professor of Economic Geography at LSE. 

Hosted by the Department of Geography and Environment. 




