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Growth reexamined

I In previous lectures we have shown:
I Huge differences in savings across rich and poor countries
I Dramatic differences in investment in human capital across

countries
I Very low usage of efficient technologies in poor countries
I Enormous differences in economic well-being within countries

I But we did not provide an ultimate answer to the question
why the differences arise:

I Why low savings?
I Why low investment in education?
I Why so little technology adoption?
I Why persistent inequalities?

I Potentital causes: Institutions
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What are institutions?

I North (1990, p. 3): ”Institutions are the rules of the game in
a society or, more formally, are the humanly devised
constraints that shape human interaction.”

I Recall: economics → people respond to incentives. Institutions
help shape incentives.

I Distinguish between:
I Formal institutions: codified rules (passed by governments,

local administration)
I Informal institutions: related to how formal institutions are

used, social norms and their enforcement.
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Why we need institutions?

I Securing property rights:
I Constraints on politicians, elites, and everyone to prevent

expropriation of others’ properties.
I Properties: both physical (land, buildings, machines...), and

intellectual (inventions, patents...)

I Contract enforcement:
I What is written will actually be delivered.
I Important update: Now I’m deducting half of the class to

the left 20% of their final exam grades. What do you think
about this?

I No exclusion of citizens from participation on the above.
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Why we need institutions?
I De Soto (2000, p. 15): ”Imagine a country nobody can

identify who owns what, addresses cannot be easily verified,
people cannot be made to pay their debts, resources cannot
conveniently be turned into money, ownership cannot be
divided into shares, descriptions of assets are not standardized
and cannot be easily compared, and the rules that govern
property vary from neighborhood to neighborhood or even
street to street. You have just put yourself into life of
developing country or a former communist nation.”

I ”This 80 percent majority is not [...] desperately
impoverished. [...] When leaving the door of Nile Hilton, what
you are leaving behind is not the high-technology world. [...]
The people of Cairo have access to all these things. [...] What
you are really leaving behind is the world of legally enforceable
transactions on property rights.”
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Property rights and wealth

Source: Acemoglu, Johnson, and Robinson (2001)
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Corruption and wealth

Source: The Economist (2006)
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Hall and Jones (1999): Why Do Some Countries Produce
So Much More Output Per Worker Than Others?

I Differences in per capita income across countries due to
differences in social infrastructure?

I Model: Social infrastructure → Inputs and productivity → Per
capita outcome

I When social infrastructure missing:
I Private diversion (mafia, robberies)
I Government diversion (expropriation, confiscatory taxation,

corruption)
I Extreme cases: Niger vs. USA — social infrastructure able to

explain the 35x difference between per capita incomes
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Hall and Jones (1999): Why Do Some Countries Produce
So Much More Output Per Worker Than Others?

I Production function:

Yi = Kα
i (Ai Hi )1−α

I Ki . . . capital stock
I Ai . . . labor-augmenting productivity
I Hi . . . human capital stock

I where Hi = eθ(Ei )Li
I θ(Ei ) . . . returns to education as in Mincer (1974)

I To decompose causes of wealth econometrically, rearrange to
per capita (Li ) as:

yi =
(Ki

Yi

) α
1−α hi Ai
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Hall and Jones (1999):
I Production function:

Yi = Kα
i (Ai Hi )1−α

I To decompose causes of wealth econometrically do:

Y
1

1−α

i =
[
Kα

i (Ai Hi )1−α] 1
1−α

Y
1−α
1−α

i × Y
α

1−α

i = K
α

1−α

i Ai Hi

Yi =
(Ki

Yi

) α
1−α Ai Hi

I Now rearrange to per capita (LI) as follows:

yi =
(Ki

Yi

) α
1−α hi Ai
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Hall and Jones (1999):

yi =
(Ki

Yi

) α
1−α hi Ai

I Can be decomposed into:
I differences in capital-output ratios
I differences in average human capital
I differences in productivity

I Productivity can be calculated as:

log(Ai ) = log(yi )−
α

1− α log
(Ki

Yi

)
− log(hi )



14/62

Institutions Growth History Culture

Hall and Jones (1999)

Source: Hall and Jones
(1999)
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Hall and Jones (1999)

Source: Hall and Jones (1999)
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Hall and Jones (1999)
I But: Why do capital and productivity differ across countries?

I Productive activities vulnerable to predation (need for
protection and/or lower investment in otherwise profitable
activities because of insecurity; diversion as a tax)

I Measuring social infrastructure: Si = GADPi +ITi
2

1. Index of government antidiversion policies (GADP): combines
(i) law and order, (ii) bureaucratic quality, (iii) corruption, (iv)
risk of expropriation, (v) government repudiation of contracts

2. Openness to international trade (tariffs and quotas as
opportunities for diversion)

2.1 Sachs-Warner index: how many years between 1950-1994 a
country open: (i) non-tariff barriers cover less than 40% of
trade, (ii) average tariff rates less than 40%, (iii) black mkt
premium less than 20%, (iv) non-socialist country, (v) no
government monopoly on major exports.
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Hall and Jones (1999)

I Original model: Social infrastructure → Inputs and
productivity → Per capita outcome

log(yi ) = α + βSi + εi

I Note: use restricted model with forced same coefficient for
both measures of social infrastructure
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Hall and Jones (1999)

Source: Hall and Jones (1999)
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Hall and Jones (1999)

I But what if: Per capita outcome → Social infrastructure (i.e.
endogeneity of social infrastructure)

Si = γ + δlog(yi ) + Xθ + ui

I Q: Why might social infrastructure be endogenous?
I Solution: Instrumental variables
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Hall and Jones (1999)

I Instruments used:
I Distance from the equator — Europeans settled

permanently in areas with similar climate (references to
working paper resulting in Sokolof and Engerman, 2000; plus
see Acemoglu, Johnson and Robinson, 2001)

I Which languages are spoken as first languages (English,
French, Spanish, Portuguese, German) — colonising countries
set up different institutions (extractive vs. inclusive)
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Hall and Jones (1999)
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Hall and Jones (1999)

Source: Hall and Jones (1999)

I For OLS: 0.01 increase in
Si is associated with an
increase in per capita
output of 3.29 percent

I For 2SLS: 0.01 increase in
Si is associated with an
increase in per capita
output of 5.14 percent
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Hall and Jones (1999)
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Sokoloff and Engerman (2000)
I But why do countries have different levels of social

infrastructure (or social capital)?
I US and Canada now among richest countries in the world.

Central and South America rather considered a laggard.
I But from a historical perspective we would foresee a different

story:
I Voltaire: French and British fighting over North America

during Seven Years’ War (1756-63): madness, this ”fighting
over a few acres of snow.”

I After British won, repatriation considerations: should we take
the island of Guadeloupe or Canada?

I 1700: Caribbean richest (regardless of country of origin of
colonization), Mexico on par with the US

I Being rich does not always produce good institutions (recall
the correlation graph at the beginning).

I What (might have) happened?
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Sokoloff and Engerman (2000)

Source: Sokoloff and Engerman (2000)
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Sokoloff and Engerman (2000)
I Factor endowments at critical points of history (colonization)

lead to differences in distribution of political power
I Three types of countries:

1. Large-scale staple crop producers (e.g., Barbados, Cuba,
Jamaica, Brazil)

2. Mineral extractors (e.g., Mexico, Peru)
3. Basic agricultural production (US, Canada)

I (1) and (2) needed lots of manual labor: either through
import of slave labor (1) or through enslaving domestic
population where there was plenty (2).

I Legally codified inequality intrinsic to slavery created
inequalities in political rights and institutional setting shaping
the development centuries later.

I Reason: value of keeping power too large to give up in unequal
societies + more likely to crush dissent (Compare to situations
of more equal countries.)
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Sokoloff and Engerman (2000)

Source: Sokoloff and Engerman (2000)
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Role of history in shaping institutions

I Now on slave trade from the other side of the ocean.
I Further evidence on historical ”experiments” predisposing

countries to have worse institutions.
I One explanation for Africa’s underdevelopment is its history of

extraction, characterised by two events: the slave trades and
colonialism.

I On colonialism in readings: Acemoglu, Johnson, and Robinson
(2001).
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Nunn (2008): The long-term effects of Africa’s slave trades

I Q: Does the intensity of slave trade predict wealth of African
countries centuries later?

I Manning (1990, p. 124): ”Slavery was corruption: it involved
theft, bribery, and exercise of brute force as well as ruses.
Slavery thus may be seen as one source of precolonial origins
for modern corruption.”

I Nunn collected the number of slaves exported from each
country in Africa in each century between 1400 and 1900 by
combining data from ship records on the number of slaves
shipped from each African port or region with data from a
variety of historical documents that report the ethnic
identities of slaves that were shipped from Africa.
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)



34/62

Institutions Growth History Culture

Nunn (2008): The long-term effects of Africa’s slave trades

I So far: OLS estimates shows a relationship between slave
exports and current economic performance.

I But: What if societies that were initially underdeveloped
selected into the slave trades, and these societies continue to
be underdeveloped today? What to do?
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Nunn (2008): The long-term effects of Africa’s slave trades

I Historical evidence on selection during slave trade
I ”Only societies with institutions that were sufficiently

developed were able to facilitate trade with the Europeans.”
(Nunn, 2008, p. 157)

I More prosperous areas also the most densely populated.
Population density as a proxy for wealth (Acemoglu, Johnson,
and Robinson, 2002)

I Most prosperous countries in 1400 most impacted by slave
trades →
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)
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Nunn (2008): The long-term effects of Africa’s slave trades

I Instruments for slave trade: ”location of demand that
influenced the location of supply and not vice versa” (Nunn,
2008, p. 160)

1. Sailing distance from main importing places across Atlantic
ocean (Virginia, USA; Havana, Cuba; Haiti; Kingston,
Jamaica; Dominica; Martinique; Guyana; Salvador, Brazil; and
Rio de Janeiro, Brazil)

2. The sailing distance from the point on the coast to the closest
of the two major slave destinations of the Indian Ocean slave
trade (Mauritius and Muscat, Oman)

3. Overland distance from a closest port of export for the
trans-Saharan slave trade (Algiers, Tunis, Tripoli, Benghazi,
and Cairo).

I Minimum distance used (average and median give similar
results).
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn and Watchkenson (2011)
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)
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Nunn (2008): The long-term effects of Africa’s slave trades

Source: Nunn (2008)

I Check: distance from slave ports used to determine wealth
outside Africa: no effect. Q: Why such check needed?
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Nunn and Wantchekon (2011): The Slave Trade and the
Origins of Mistrust in Africa

I But what is it about slave trade that caused worse institutions
now?

I Recall Manning (1990, p. 124): ”Slavery was corruption: it
involved theft, bribery, and exercise of brute force as well as
ruses.”

I Add Nunn and Wantchekon (2011): ”Initially, slaves were
captured primarily through state organized raids and warfare,
but as the trade progressed, the environment of ubiquitous
insecurity caused individuals to turn on others — including
friends and family members — and to kidnap, trick, and
sell each other into slavery (Koelle 1854; Hair 1965; Piot
1996).”

I Does the mistrust prevail in societies exposed to most slave
trade up until these days?
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Nunn and Wantchekon (2011)

I Why the persistence?
I Cultural anthropology: rules of thumbs (social norms) used

for decision-making in environments where information
acquisition costly or imperfect (Boyd and Richerson, 1985).

I Social norms of mistrust towards others likely more beneficial
than norms of trust in a society where you can get kidnapped
by your cousin.

I Measuring trust: 2005 Afrobarometer survey
I How much your trust your relatives / neighbors / locally

elected government council / those in the same country from
other ethnic groups / those from the same ethnic group?

I Not at all / just a little / somewhat / a lot.
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Nunn and Wantchekon (2011)
I Estimation strategy:

trusti ,e,d ,c = αc+βslaveexportse+X ′i ,e,d ,cΓ+X ′d ,cΩ+X ′eΘ+εi ,e,d ,c

I trusti,e,d,c . . . natural log of one plus slave exports normalized
by land area (measure normalized by the size of ethnic groups)

I e . . . ethnic group
I d . . . district
I c . . . country
I X ′

i,e,d,c . . . age, gender, urban/rural, religion, occupation
I X ′

d,c . . . district ethnic fractionalization, share of the district’s
population that is of the same ethnicity as the respondent

I X ′
e . . . ethnicity-level variables capturing historical

characteristics of ethnicities, and differing impacts of colonial
rule on ethnic groups (prevalence of malaria, 1400 urbanization
indicator variable, sophistication of precolonial settlements,
precolonial sophistication of political institutions...)
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Nunn and Wantchekon (2011)

Source: Nunn and Wantchekon (2011)
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Nunn and Wantchekon (2011)

I But: what if ethnic groups that were inherently less trusting
were more likely to be taken during the slave trades? How to
control for this possible reverse causality?

I Already have some controls for ethnic group fixed effects (see
previous slide), but still possibly some omitted variables?

I Instrumental variables: Historical distance of the ethnic
group from the coast.
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Nunn and Wantchekon (2011)

Source: Nunn and Wantchekon (2011)
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Nunn and Wantchekon (2011)

Source: Nunn and Wantchekon (2011)
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Nunn and Wantchekon (2011)

I How does the mistrust persist?
1. General beliefs or ”rules-of-thumb” based on mistrust

transmitted from parents to children over time (social norms).
2. Slave trade resulted in a deterioration of legal and political

institutions. Because these institutions persist, individuals are
not constrained to act in a trustworthy manner, leading to
lower trust (legal enforcement).

I Both channels seem to be at play.
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Dell (2010): The Persistent Effects of Peru’s Mining Mita

I Further understanding mechanisms behind the role of
historical institutions in persistence of present day
underdevelopment

I This paper: land tenure and public goods as channels
I Setting:

I Mining mita in Peru and Bolivia instituted by Spanish
government (1573-1812): one-seventh of adult male
population of over 200 communities forced to work in silver
and mercury mines.

I Identification strategy: regression discontinuity design (RDD)
I Validity: all relevant factors besides treatment show no

discontinuity; only focuses on a subset of the border region
that satisfies this (part of the Andean range in southern Peru)
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Dell (2010)

Source: Dell (2010)
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Dell (2010)

cidb = α+ γmitad + X ′idβ + f (geographic locationd id) + Φb + εidb

I Identification assumptions:
I E [c1|lat, lon] and E [c0|lat, lon] continuous at the discontinuity

threshold (c . . . outcomes (geographical data, ethnicity,
pre-mita data on settlements and taxation).

I Treatment effect is identified using only the variation at the
discontinuity: here need to rely on samples 25km, 50km,
75km, and 100km from mita boundary

I No migration across boundaries: not satisfied during mita
period, now reasonable (land tenure)

I i . . . individual, b . . . segment of the mita boundary, d . . .
district

I f (geographic locationd id) . . . RD polynomial controlling for
smooth functions of geographic location

I Φb . . . boundary segment fixed effects
I Note: All regressions exclude Cusco, former Inca capital
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Dell (2010)
I ”Black box” results:

I Using present day household survey data: equivalent household
consumption lower by 25% and childhood stunting higher by 6
p.p. in mita subjected districts

I Examining channels:
I Using data from the Spanish Empire and Peruvian Republic
I Focus on land tenure (formation of haciendas), public goods,

and market participation. Data:
I Haciendas in 1689, 1845, and 1940 (parish reports)
I Education: Population Census (1876 and 1940), ENAHO

(2001)
I Roads: GIS road map of Peru produced by the Ministro de

Transporte (2006)
I Agriculture: Population Census (1993), Agricultural Census

(1994)
I Results: mita limited the establishment of large landowners +

land tenure affected public goods provision and smallholder
participation in agricultural markets
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Dell (2010): Modern results

Source: Dell (2010)
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Dell (2010): Manipulation check

Source: Dell (2010)
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Dell (2010): Channels: land ownership

Source: Dell (2010)
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Dell (2010): Channels: Public goods: Education

Source: Dell (2010)
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Dell (2010): Channels: Public goods: Roads

Source: Dell (2010)
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Dell (2010): Proximate determinants of consumption

Source: Dell (2010)
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Dell (2010): Discussion

I Long-term presence of large landowners ⇒ stable land tenure
system ⇒ uparrow public goods provision

I Note the contrast to Sokoloff and Engermann (2000): there
large landowners associated with inequality and
underdevelopment. Why?

I Here large landowners secure property rights + lobby with
government for access to public goods subsidies

I Small-holders without property rights, inequality instituted by
land seizures. In contrast Sokoloff and Engermann (2000)
assume secure, enfranchised small-holders as a counterfactual
to South Americas large landowners.

I Exploring constraints on how the state can be used to shape
economic interactions maybe a better starting point than land
inequality for modeling Latin America’s long-run growth.
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Word of caution

I Do not take any single explanation of historical theories
of development as a universal fact!

I Big ideas sell well, but many paths could have been just due to
mere coincidence, luck, or many other potential explanations:

I See wide heterogeneity of economic outcomes for countries
with very different social infrastructure (Hall and Jones, 1999),
across South American countries (Sokoloff and Engerman,
2000), or in slave trade numbers (Nunn, 2008).
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