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The Great Acceleration
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The Great Divergence
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Neo-classical characters

In the story
e 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
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Years of Schooling
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2010
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Years of Schooling

1970
2010

Europe &

Midghe East & North Africa

\_,.B@ran Africa

I T

25 3 3.5 4 45
GDP per capita (constant 2000 US$, log)

Years of
schooling

Increased schooling
is not generating the
expected income
pay-off

Decreasing returns
to human capital
accumulation?
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Energy use and GDP per capita

GDP per capita, logs



Years of Schooling
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The two Nogales




Guerrero S5,281 per capita
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Nuevo Leon  $42,281 per capita




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

....5ame macroeconomic setup
....same financial architecture
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But then, what™s tech
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What do you do when your tooth hurts?

‘eate account

Read Edit View history

S

XE/FI}EEIEE?DIA P It takes a great coder to serve 400 million users.
' Sign up for the October 2011 coding challenge now.

Main page .

Contents Endodontic therapy

FredhedlEzlo From Wikipedia, the free encyclopedia

Current events

Random article Endodontic therapy is a sequence of treatment for the pulp of a tooth which results
Danate to Wikipedia in the elimination of infection and protection of the decontaminated tooth from future
microbial invasion. Tl

Root canals and their associated pulp chamber are the physical hollows within a tooth

w Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact Wikipedia

that are naturally inhabited by nerve tissue, blood vessels and other cellular entities.
Endodontic therapy involves the removal of these structures, the subsequent

cleaning, shaping, and decontamination of the hollows with tiny files and irigating
= and the obturation (filling) of the decontaminated canals with an inert filling

such as gutta percha and typically a eugenol-based W { |
Foot canal procedure: unhealthy or injured toath, driling and cleaning, fiing &)
with endofile, rubber filing and crown

Toolbox
! foolbo After endodontic surgery the tooth will be "dead,” and if an infection is spread at apex,

root end surgery is required.

~ Languages Although the procedure is relatively pa

Deutsch root canal remains a stereotypically fearsome dental operation, and, in the United States, a common respense to an unpleasant proposal is, "I'd rather have a

wasli root canal."
may
Italiano
Nederlands
Norsk (bokmél) 2 Innovation
Polski 3 Procedural accidents

Slovendina 4 Success and prognosis
Tirkge 5 Systemic ssues
& Alternatives to root canal treatment

Contents [hide]
1 Root canal reaiment

Ban-1am-gi
7 See also

8 References
9 External links

Search the web and fix it

...or look for a dentist
yourself?



Knowhow needs to be in brains






Knowhow #
Comprehension

Source:
http://en.wikipedia.org/wiki/File:Michaelpolanyil-2.jpg
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Who has more knowhow?
















If knowledge increases, where do
you store it?
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Major areas of concentration at Harvard

o0

Standard
Fields of
Study

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




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 nhetworks of individuals we
call firms

— Firms can do things individuals cannot

...and in networks of firms
— Firms cannot make all they need






Division of knowledge then

Butcher Candlestick
maker
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Charleston, 5.C. . . Tulsa, (idahoma
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With 1 letter,

You can make 1 word, of 1 letter



With 3 letters,

a cat
at act

You can make 4 words, of up to 3 letters



With 4 letters,

a art act
at rat tar
cat car cart

You can make 9 words, of up to 4 letters



cilantros
contrails
gnostical
nostalgic
triclosan
agnostic
antilogs
calorist
cantoris
carlings
caroling

=1

With 10 letters,

clangors
clarinos
clarions
clarting

coasting
coatings
congrats
contrail

cortinas
cotingas
locating

oracl|

ratlings
roasting
saltoing
scarting
sclating
slarting
solacing
solating
starling
tonsilar
tracings

s e paiss
| 1071al

agnosic
agonist
alnicos
alongst
angicos
anglist
antilog
arcings
argotic
aroints
atonics

nHaons

carlots
carotin
carting
cartons
casting
cations
catling
catlins
cistron
citolas
citrals

trones

closing
coaling
coating
coltans
colting
contras
cornist
cortina
cortins
costing
cotinga

crating

You can make 595 words, of up to 10 letters

garcons
garlics
gastric
gastrin
girasol
gitanos
glorias
gnostic
gratins
ignaros
lacings



What explains these
differences in productivity?
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Some technologies diffuse quickly

TURN IN YOUR WEAPONS
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INTUITION

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



How common are the products exported
(Number of countries exporting similar product-mix)

Diversification vs. Ubiquity (2009)
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A plcture of world trade

i ey g
"l“'lfl |'r H'| r"|‘|" ""J; kg

Countries

1 1DD 200 300 400 500 600 7OO

Products

SITC-4 Rev 2: 772 Products, 129 Countries (Year 2000)

(voy)" Bo




k1 (Average Ubiquity)
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This pattern also holds subnationally:
Municipalities in Chile

Diversification vs. Ubiquity

@OLLAGUE

COLCHANE

@GENERAL LAGOS
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l l l l l

FOR CHILE 2008
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2001 s
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k0 (Diversification)



Industries in Chilean Municipalities

Mun1c1pahty—Product Palrs
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Cities in Turkey

Diversification vs. Ubiquity
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Average ubiquity of industrial composition (k_,)

States in Mexico

Diversification vs. Ubiquity
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Departments in Colombia

Diversification vs. Ubiquity
2012 - Total Wages

® GUAVIARE

© B GIPASIIA

| | | |
100 200 300 400
Country Diversity

® av_ubq ——— Fitted values

I
500




And Districts in Sri Lanka

Average Ubiquity (Avg number of districts with the same industries)

Diversification vs. Ubiquity
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How do we
measure a
country’s

personbytes?



Economic Complexity Index




ECI correlates with GDP per capita
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Income per capita controlling for initial income and proportion

of natural resource exports per capita in logs [2008]
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How to get more

letters?
The chicken and

eggo problem
















ELECTRONICS

PETROCHEMICALS

LEATHER

MILK & CHEESE

ANIMAL FIBERS

MEAT & EGGS

['he Product Space 2o
% AIRCRAFT
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[
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°
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2 o
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e ]
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TROPICAL AGRIC.
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COTTON/RICE/SOY & OTHERS

TOBACCO

FRUIT

MISC. AGRICULTURE

NOT CLASSIFIED

TEXTILE & FABRICS

GARMENTS

FOOD PROCESSING

BEER/SPIRITS & CIGS.

PRECIOUS STONES

COAL

oL

Xl 4o H v

MINING



What makes manufacturing different? Complexity,
Connectedness and Market Size

—

Average Complexity
|
— o
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Alrc raft

Ships .

Metal Products

Home & Office
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Electronics, optics, vehicles ,

Fuel, chemicals, rubber & plastic \

453: bm mgmslai
. i‘l leedrimioft

Wood & paper L o .

Business services
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Industry Space
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Hotels & restaurants
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Food, drinks, tobacco, textile, leather
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Land transportation



Industry space

Labor market as a network of human capital linkages
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Venezuela 2015



$382B USD

Mexico 2015
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A tale of two countries

GHANA THAILAND




1962: Roughly equal income

GHANA THAILAND

5295 $363

GDP per capita (constant 2000 USS)



Human capital story:

Years of schooling of Thailand and Ghana as a function of time.

Thailand

Years of Schooling

4
1

1960 1970 1980 1990 2000 2010
Year



GHANA



Ghana’s exports in 1962

$273M USD
Sawlogs &

Raw & roasted cocoa beans veneer logs of

non-coniferous

Manganese

65%

T I W ' )




Thailand’s exports in 1962

: Unmilled
Semi or Sl
wholly
milled rice

13% 9%

Unmilled buckwheat, milst lk]:qu:are:l_

Natural rubber
latex & gums

15%

il'x'“""

3% =
Werrked wood of | I
mon-Coniferous
-y
[T| -
e T T IL._..l-I.---!

§1.36B USD

Fresh & dried Raw
vegetables, roots & sugar U_nwmught
tubers N.E.S. e tin & alloys
cane
3%
Molasses
Dried or shelled Nﬂt
legumes mﬂuntEd

1% 0.73% 1% preclnus
Fresh, chilled, frozen or salted

Mezt andfih stones
crustaceans & molluscs flowr, mot for_.
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Thailand vs. Ghana in the Product Space

1965

Thailand Ghana



1970

Thailand Ghana



Total Value: $2,238,988,000
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Total value: $5,980,038.000
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Total value: $1,017.767.000
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Total Value: $7,354,613,137
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Total value: $462,524,204
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Thailand

Total value: $1,086,328.204
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Total Value: $50.644,730,628
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Total Value: $67.126,271.442
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Total Value: $111,099,204,052
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Total Value: $186,564,165,927

Thailand
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Ghana’s exports per capita at constant 2005 prices
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Thailand’s exports per capita at constant 2005 prices
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Divergence, big time

Evolution of the GDP per capita of Thailand and Ghana as a function of time.
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Explaining growth




Income per capita controlling for initial income and proportion

of natural resource exports per capita in logs [2008]

.5

@ SON

@ it
ooy @ND
.m? @I
@ W RL 6] UaAG
@ KT &m LBY BLBN @ \OR 1

ARE @ ‘ -

~BGD OUMN.JOR HUN

@ \L KiM @ TIR @ @3Sk @

@ AUS @ NUS C T F
' ‘UHY LVA’

[ PHY.T‘[]

PUbISR

MUPQ PAN@ THA
@ BLR

Ay
RA
CD e 0lP ow
7
®m MK ‘ﬁncm on O
JAM % mﬁwNAM UKR

Q) GTMKE G.TUN

\DNci®@ MNG

BOL
MRT
YEMSYH. @i\ @
@ ncc 'Y @ins

UGA GIN

® ciiEig N ®

A[]‘ @ Uz o ®0 i
Y MLI Gz

TdK
@ 1A
0z

LBR
W@®

@ CHE

@ SN

R*=0.73

Economic Complexity Index controlling for initial income and proportion
of natural resource exports per capita in logs [2008]



How close are
you to other
good products?
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How many letters you



High

Ease to acquire more letters
Complexity Outlook Index

Low

The Strategic Setting

Stairway to heaven Let it be
Parsimonious industrial It ain’t broke
policy Ample space to move
Help jump short distances to in all directions

other products

Bridge over troubled

waters Hey Jude: make it better

Strategic bets Competitiveness policy

Little space to improve quality Improve the conditions of the
and few nearby trees sectors that already exist

Low

High
Relative endowment of letters



The Strategic Setting: intensive vs. extensive
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How to get new

letters?
The infection

problem










Example 1: DETROIT

All successful car

firms in Detroit came
out of Olds Motor
Works




Example 2: SILICON VALLEY

Silicon Valley consists almost exclusively
of Fairchild Semiconductor renegades



I1. Diffusion of knowhow between firms

across countries

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

>
gt A
- - aw




Bangladesh

What did Bangladesh export between 1962 and 2010?

$168
$14B
$12B8
$10B
$3B
$6B
$4B

528
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http://www.atlas.cid.harvard.edu/
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Diffusion of Knowhow across
Countries via Migrants
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Huguenots fleelng France — engraving byJan Luyken 1696. http: //mlgratlonmuseum org
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Huguenots on the run
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http://www.huguenotsociety.org.uk/history.html
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Huguenots in Prussia - 1685-1795

X Huguenot colony

Vv N AN _ o
/"< o . £ = [ ]Brandenburg-Prussia 1685/
N "\k //
) < . 7
7 : 5.7 & W
B o e r o - 1" >

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

Cotton printing
Hosiery knitting loom

New technologies introduced
e Silk spinning

by Huguenots in Prussia
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diaspora in Prussia. The American Economic Review

Source: Hornung, E. (2014).



How to start a new industry?

By Germany, Federal Republic_of location_map_January_1957 - October 1990.svg: TUBS Flag_of East_Germany.svg: derivative work7
Fry1989 (talk) 00:25, 26 January 2011 (UTC) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons






Collapse of East German manufacturing

\ Former West Germany

\ \ .
ForW 46
ey, ——————————————————————
-60% Re-industrialization

149
Source: Statistisches Bundesamt: 20 Jahre Deutsche Einheit



East German pioneers
manufacturing vs nonmanufacturing

51% of experienced
manufacturing
workers were hired
from West Germany

) degree of pioneering |

—6—— experienced ——*—- inexperienced
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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)
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Ljubica Nedelkoska & Ricardo Hausmann: Albanian return migration in the Greek crisliss2



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

M

Photo credit: Lendingmemo (from www.flickr.com) Hausmann & Nedelkoska15(32016)
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Photo Credit: Clare Masson, USAID Albania, https://blog.usaid.gov/
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Dario Diodato: Mexican return migration Photo Credit: http://www.cbp.gov/newsroom



Catalysts of Regional Innovation

How foreign firms allow new places to
join the global innovation contest

Arnaud Dyevre (LSE), Riccardo Crescenzi (LSE),
Frank Neffke (HKS)
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Inventive activity around the world

Stable over time

Patents in region before and after 2000

10 12
| 1

8

Patents 2000-2012 (log)
6
1

b2

N -

o 4

0 2 4 6 8 10 12
Patents 1975-1999 (log)

o East Asia & Pacific ° Europe & Cent. Asia
° Lat. Am. & Caribbean MENA
o South Asia ° Sub-S. Africa

© North America Linear fit

Note: circles are proportional to regional GDP in 2000
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Patents

10

HP in Bangalore

Total patents in Karnataka
In Computer Hardware and Softwares

NCR
S3
Shinkoelegtric Cypress
Lucent
Novell
STM Micro (IT)
Texas Inst. Synopsis
Xerox
Sequent Comp.
RebusTech.
Amada (IP)
HP Verifone
/ Whitaker
T T T T T
1980 1985 1990 1995 2000
Year
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Difference-in-Differences
Patents by all firms

All regions

0.20

0.15 - ® ]

0.10 - pre-trend ®

0.05

% j + i + { {» + + “effect” of treatment
oood-¢¢-1_¢_ | & | | ¢+ 4 - - - -

-0.051
10 5 k 5 10

caliperis .0002, 1502 treatments
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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

Inmigrantes

Singapore
Switzerland
Canada
United States
German y

Venezue la, RB



The developing world is very closed to immigration

Singapore

Panama 1in24
Mexico 11in 240
Sri Lanka 1in 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
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