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Institutions et développement

Les pays en développement ont des institutions différentes des pays
occidentaux qui ont connu la révolution industrielle

Parmi ces institutions : droits de propriété (cf. Acemoglu, Johnson,
Robinson 2001)

Idées principales : garantit la jouissance courante et future
(échange), encourage l’investissement (production)



Droits de propriété

Multiples degrés :

Jouissance

Transfert

vendre, louer, hériter, donner, hypothéquer



Titrisation

Mise en place de droits formels, en général pour renforcer des
droits d’usage existants (coutumiers ou de fait)

Ne consiste pas à créer de la propriété mais à

renforcer la sécurité des droits d’usage

étendre les droits à différentes possibilités de transfert

Campagnes de titrisation dans un très grand nombre de PVD dans
les années 1990-2000 (Banque mondiale)



Plan

1 Théorie économique de la propriété des terres (Demsetz 1967)

2 Propriété et investissement : théorie (Besley 1995)

3 Propriété et investissement : évaluation des programmes de
titrisation

4 Effets distributifs

5 Titrisation et offre de travail



1. Théorie économique de la propriété

des terres



Théorie économique de la propriété des terres

Enjeux distributifs vs. enjeux d’efficacité

Gains d’efficacité, mais pas en toute circonstance

Vision fonctionnaliste : la propriété émerge lorsqu’elle est
socialement optimale



Demsetz 1967

Harold Demsetz :“Toward a theory of property rights”, American
Economic Review, 1967.

Analyse les droits de propriété comme la suppression d’une
externalité

C’est la source du gain d’efficacité

A la différence du modèle de Coase, il y a des coûts de
transaction

La propriété privée émerge quand les coûts de transaction sont
inférieurs au coût social de l’externalité



Demsetz 1967

Toute action : coût ou bénéfice pour quelqu’un

Externalité : quand coût ou bénéfice n’est pas complètement
assigné

Usine pollue : coût pour le voisin n’est pas assigné, c’est un
état de fait

Internaliser : assigner ce coût ou ce bénéfice à des agents

Dans le théorème de Coase, se fait en attribuant des droits de
propriété

Toujours optimal car pas de coûts de transaction

Demsetz : en général il y a des coûts de transaction



Demsetz 1967

Les droits de propriété (notamment de la terre) peuvent
s’interpréter comme la suppression d’une externalité en attribuant
ces droits

1 Attribution de droits de propriété a lieu lorsque le bénéfice de
supprimer l’externalité est supérieur au coût de transaction

2 Efficacité des comportements des propriétaires résultent de
l’internalisation de l’externalité



Tragedy of the commons : Les indiens du Labrador

Jusqu’à la fin du 17e siècle, pas de propriété des territoires de
chasse

1 Nourrir et vêtir (fourrures) la famille

2 Il y a une externalité des chasseurs sur les autres chasseurs,
mais elle est minime

Fin 17e siècle : développement du commerce des fourrures

1 La valeur de la chasse augmente

2 L’échelle de l’activité de chasse augmente

→ L’externalité augmente



Tragedy of the commons : Les indiens du Labrador

Instauration de droits de propriété : les familles se répartissent des
parcelles → Chacun internalise l’externalité

Pourquoi ne se produit pas chez les indiens des plaines du
sud-ouest américain ?

1 L’internalisation est possible au Labrador parce que animaux
des forêts qui ont des territoires réduits

2 Dans les plaines américaines, animaux qui se déplacent sur de
longues distances :

Propriétés sur des parcelles réduiraient très peu l’externalité

Si on n’utilise pas les droits de propriété, il faut des contrats sur les
comportements de chasse des uns et des autres : forts coûts de
transaction et de contrôle



Exemple : Barbed wire

Richard Hornbeck : “Barbed wire : Property rights and agricultural
development”, Quarterly Journal of Economics, 2010.



Barbelés : point de départ

Frontière américaine, fin du 19e siècle

Droits de propriété formels sont établis

Mais il existe une externalité : le bétail se déplace librement

Le bétail d’un fermier peut saccager les cultures d’un autre
fermier

La loi américaine ne prévoit pas de compensation par le
fermier à l’origine du dommage

Clôturer avec des piquets en bois (=renforcer la propriété),
mais très coûteux



Barbelés : évolution

Coût renforcer la propriété (clôture bois) > coût externalité

Fin des années 1870 : commercialisation du barbelé

Réduit considérablement les coûts de clôture, d’autant que le
prix de l’acier baisse rapidement

Entre 1880 et 1900 la plupart des terrains sont clôturés

(Iowa, Nebraska, Minnesota, Texas, Colorado)



Barbelés : efficacité

Sans clôture : externalité, source d’inefficacité productive

Trouve des effets de ce mouvement sur :

L’amélioration de la qualité des terre (régulièrement
labourées, mises en jachère...)

La productivité

Les cultures sensibles au passage des animaux (mäıs, blé, etc.)



Barbelés : stratégie empirique

Compare les comtés selon leur densité en forêts
(qui réduit le coût des clôtures en bois)
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FIGURE IV
Acres of Improved Land (per Farm Acre) by County Woodland Group and Decade

Counties are allocated to three groups based on defined local woodland levels
(see notes to Figure III). For all counties in each woodland group and decade,
the average number of improved acres per acre of land in farms are shown. Two
vertical dotted lines represent the approximate date of barbed wire’s introduction
(1880) and its universal adoption (1900).

(1870–1920). Low-woodland counties also changed similarly, ex-
cept for large relative increases from barbed wire’s introduction
until its universal adoption (1880–1900). This analysis of wood-
land categories is intended only to illustrate the intuition for the
methodology, whereas the later empirical analysis examines con-
tinuous variation in woodland levels and includes controls for
other potential changes.

V.B. Main Estimating Equation

For the main empirical analysis, county-level outcomes are
first-differenced to control for any county characteristics that are
constant over time. State-by-decade fixed effects αst are included
to control for state-specific shocks that have an equal effect on
all counties in the state. To allow flexibly for changes over time
being correlated with county woodland levels, included for each
decade is a fourth-degree polynomial function of a county’s 1880
local woodland level. The baseline estimated equation is

(8) Yct − Yc(t−1) = αst + β1tWc + β2tW2
c + β3tW3

c + β4tW4
c + ϵct.
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En somme :

Propriété de la terre se comprend comme l’internalisation
d’une externalité

D’où elle tire ses propriétés d’efficacité : les agents
investissent (en ne chassant pas trop, en plantant plus, etc.)

Mais passage à propriété privée n’est pas toujours optimal

Intervient quand coût de transaction < coût collectif de
l’externalité

Idée d’une tension entre droit collectif et efficacité des décisions
individuelles



Autres équilibres

Privatisation est une solution au problème d’externalité

Autres équilibres :

Contrôle de la ressource par l’Etat (ex. règle sur la pêche,
gestion des systèmes d’irrigation)

Règles fixées par les communautés

cf. Elinor Ostrom et Roy Gardner : “Coping with Asymmetries
in the Commons : Self-Governing Irrigation Systems Can
Work ?”, Journal of Economic Perspective, 1993.



2. Propriété et investissement : modélisation



Propriété et investissement : modélisation

Timothy Besley : “Property rights and investment incentives :
Theory and evidence from Ghana”, Journal of Political Economy,
1995.

Effet de différentes dimensions de droits de propriété sur
l’investissement dans la terre.

1 Sécurité contre expropriation

2 Collatéral

3 Transaction



1. Sécurité contre l’expropriation

Agent exploite une certaine quantité de terre

peut investir k dans la terre (engrais, jachère, arbres)

à un coût c(k)

produit alors F (k)

La sécurité de l’usage futur de sa terre est mesurée par R

où τ(R), τ ′ < 0, est le risque d’expropriation



Sécurité contre l’expropriation

Programme :

max
k

[1− τ(R)]F (k)− c(k)

et condition du premier ordre :

[1− τ(R)]F ′(k) = c ′(k)



Sécurité contre l’expropriation
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τ baisse la productivité marginale espérée (agit comme une taxe)



2. Collatéral

Si les droits de propriété sont bien établis,
le prêteur peut utiliser la terre comme collatéral

Le marché du crédit peut tout simplement exister ou au moins
s’équilibrer à des taux d’intérêts plus faibles

Prédictions :

Marché du crédit plus développé

r plus faible, donc plus d’investissement



3. Transaction

Il peut y avoir des gains à l’échange : si l’utilisateur actuel de la
terre en tire moins de profit qu’un acheteur potentiel (résultat d’un
choc par exemple)

Si le transfert des droits est aisé : le coût de transaction est faible
et l’échange aura lieu

Augmente la valeur ex ante de l’investissement
→ plus d’investissement

(idée que l’investissement est plus liquide s’il est plus facile de
vendre)



3. Titrisation et investissement productif



Titrisation et investissement productif

Programmes de titrisation 6= mettre en place des droits de propriété
Plutôt, sécuriser et étendre ces droits

Effet de ce mode de renforcement des droits de propriété sur
l’investissement dans la terre ? (ou généralement sur augmentation
de la productivité)

La littérature est abondante, mais assez incertaine

Littérature compare des degrés dans la propriété

Niveau de sécurité de la règle existante ?

Niveau de sécurité garanti par les titres (coût de la titrisation,
Etat défaillant) ?

Les droits exercés dans tel contexte ou par telle personne sont
endogènes → difficile d’attribuer aux différences de droits les
différences de productivité



Illustrer l’enjeu de la sécurité

Markus Goldstein et Christopher Udry : “The profits of power :
Land rights and agricultural investment in Ghana”, Journal of
Political Economy, 2008.



Illustrer l’enjeu de la sécurité

Sud Ghana
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Akwapim

Mäıs et manioc en culture associée
Investissement dans la terre = jachère

Terre allouée aux individus par la communauté (matrilinéaire)
Critères complexes, négociation, conflit
Mais une terre en usage est peu menacée



Pouvoir politique, sécurité, investissement

Données d’enquête sur environ 250 individus dans 4 villages

Deux distinction importantes

1 Traditional office holders (chef de village, âıné de lignage, chef
de lignage)

2 Parcelle issue de la communauté matrilinéaire (abusua) vs.
d’autre source (achat)



Pouvoir politique, sécurité, investissement

Montrent :

Que l’expropriation est plus rare pour les office holders

Que la mise en jachère (et aussi la productivité)

est plus fréquente pour les office holders
pour les terres issues du lignage, mais pas pour les terres
possédées par d’autres sources



Pouvoir politique, sécurité, investissement
profits of power 1005

TABLE 7
Fallow Duration and Plot Origin
Dependent Variable: Fallow Duration

OLS: All Plots

(1) (2) (3) (4)

Gender: 1pwoman ".35
(.20)

".36
(.20)

".28
(.22)

".48
(.24)

1 if officeholder 1.73
(.49)

.68
(.59)

1 if holds inherited office 2.28
(.93)

1.49
(.65)

1 if noninherited office 1.29
(.53)

".52
(.95)

Plot in same abusua as cultivator .25
(.21)

.36
(.27)

Cultivator holds office#Plot in
same abusua as cultivator

3.24
(.89)

Cultivator holds inherited of-
fice#Plot in same abusua as
cultivator

1.63
(1.57)

Cultivator holds noninherited of-
fice#Plot in same abusua as
cultivator

2.92
(1.01)

Observations 402 402 402 402
Fixed effects Household and spatial fixed effects

(250 meters)
Note.—Standard errors are in parentheses.

caution because it is plausible that the total area cultivated by an in-
dividual is correlated with unobserved variables that influence fallowing
choices. Unfortunately, we cannot construct a theoretical argument for
the existence of variables that influence the area of land cultivated by
each individual that do not also influence that individual’s tenure se-
curity and thus fallow duration. However, we can see from these results
that the strong effect of officeholding on fallowing durations is not a
simple consequence of officeholders having more land and therefore
mechanically fallowing land for longer.

C. Political Power, Tenure Security, and Investment in Fertility

The strongest and most consistent of our results is that those who hold
a local social or political office fallow their land longer than others in
their households and, as a consequence, achieve higher profits. The
remainder of the paper focuses on the relationship between office-
holding and investment in land fertility. Column 1 of table 7 provides
the baseline result: conditional on household and spatial fixed effects
and on the same plot characteristics included in table 3, officeholders
leave their plots fallow for almost 2 years longer than others in the

This content downloaded from 23.235.32.0 on Tue, 1 Dec 2015 09:07:14 AM
All use subject to JSTOR Terms and Conditions



Titrisation randomisée au Bénin

Markus Goldstein, Kenneth Houngbedji, Florence Kondylis,
Michael O’Sullivan, Harris Selod : “Formalization without
certification ? Experimental evidence on property rights and
investment”, Journal of Development Economics, 2018.

Contexte traditionnel comparable au Bénin :

Système locaux d’affectation des terres

Pression croissante sur les ressources : multiplication des
conflits



Titrisation randomisée au Bénin

Plan foncier rural

Entamé en 1993 (fin socialisme en 1991)

Etape préalable au titre de propriété

Fixe les droits d’usage de la terre (renforce sécurité, mais pas
transférabilité ou collatéral)

Défini avec chaque communauté, qui identifie et démarque les
parcelles



Plan foncier rural

Source : K. Houngbedji



Plan foncier rural



Plan foncier rural



Plan foncier rural



Plan foncier rural



Plan foncier rural : évaluation

En 2008-2011, 1235 villages candidats à une montée en
charge du programme PFR, dont 576 éligibles (pauvreté, etc.)

Parmi eux, 300 sont assignés aléatoirement à l’intervention

Au moment de l’enquête, 283 d’entre eux ont mis en oeuvre le
dispositif

22

customary rights, women-headed households may be less likely to have an interest in the pro-

gram. However, we cannot reject that a supply-side gender bias may also be at play, whereby

program implementation teams were less likely to engage with female-headed households.

Table 5: Landholding delimitation across treatment status

Treated Control Difference

Mean Std. Dev. Mean Std. Dev. coeff. s.e.

Type of land delimitation:
- no border 0.25 0.43 0.35 0.48 -0.12 (0.02)***
- trees 0.37 0.48 0.53 0.50 -0.11 (0.03)***
- corner stones 0.32 0.47 0.06 0.24 0.25 (0.02)***
- other 0.06 0.24 0.07 0.25 -0.01 (0.01)

Number of parcels 4,071 2,023 6,094

Note: The table describes the type of delimitation applied to each landholding across treatment
status. Standard errors (s.e.) are reported in parentheses and are clustered at the village level.
The coefficients reported in column “coeff.” are obtained by regressing each variable on the
treatment variable while controlling for the lottery pool fixed effects. Significance levels are
reported as follows: * p<0.10, ** p<0.05, *** p<0.01.

In addition, assignment to the PFR also affected the type of markers used to delimit parcels

(see Table 5). Households in treated villages were more likely to report that their parcel is

demarcated with cornerstones, as opposed to trees in the control villages. The proportion of

parcels demarcated with cornerstones increased by 25 p.p., from 6% in the control villages to

32% in the treated villages.26 We also observe that the proportion of parcels without a clear

delimitation decreased by 12 p.p. in the treated villages.

4.5 Results

To estimate the impact of demarcation, we regress the program dummy tijk on parcel and

household level measures of tenure security, crop choice, input use and investment, land use,

and productivity using the following model:

yijk = ↵+ � · tjk + � · xijk + �k · lotteryk + "ijk (3)

where yijk is the outcome of parcel i in village j that took part in lottery pool k, is a variable

equal to one if village j in lottery k is randomly selected for a PFR, xijk is a vector of exoge-

nous controls (at the household and parcel levels), lotteryk is a lottery fixed-effect, and "ijk

26We are likely underestimating the proportion of parcels with cornerstones in treated villages. The households
whose parcels were demarcated both with trees and with new cornerstones could have reported either marker
during the survey.



Plan foncier rural : évaluation

Effets sur :

Investissement (nx arbres) : 4% → +1.7**

Cultures comm. pérennes (palmier, teak) : 10.3% → +2.4**

Location : 6% → -1.6* (en vue de titrisation)

Pas d’effet (à CT) sur la productivité, l’utilisation d’engrais

Femmes : plus de jachère (close gender gap)

Femmes : plus de temps sur les parcelles hors village (qui ne
sont pas titrisées)



Titrisation en Afrique

Hanan Jacoby et Bart Minten : “Is land titling in Sub-Saharan
Africa cost-efffective ? Evidence form Madagascar”, World Bank
Economic Review, 2007.

Doutent de l’efficacité dans certains contextes africains

Système coutumiers forts et fiables (Madagascar : risque
d’expropriation faible)

L’Etat est faible, si bien que les titres apportent une garantie
limitée

Les marchés du crédit sont peu développés : peu d’impact de
la titrisation sous cet aspect



Economies en transition

Expérience massive de privatisation de l’usage des terres :
transition des économies communistes, notamment Chine et Viet
Nam

Chine : Communes populaires → système de responsabilité

La propriété reste aux mains des autorités du village

Lié en partie à la taille du ménages

Mais les familles ont des droits d’usage de différentes natures
selon les types de terres

Certaines terres sont explicitement dédiées à ces ajustements
(incertitude plus forte)

Mais pratiques de révision des contrats variables dans l’espace
et dans le temps



Vietnam

Quy-Toan Do et Lakshmi Iyer : “Land titling and rural transition in
Vietnam”, Economic Development and Cultural Change, 2008.

1988 – décollectivisation : droits d’usage donnés aux familles

1993 – Titres formels qui étendent aux droits d’hériter,
transférer, échanger, louer, hypothéquer

En 2000, 11 millions de titres distribués

Etudient la réforme de 1993 : ce qu’apportent droits formels par
rapport à usage

Héritage : encourage des investissements de très long terme

Collatéral : effets sur le marché du crédit

Transactions : rend l’investissement liquide en cas de choc



Vietnam : stratégie empirique

Enquêtes ménage (VNLSS) en 1992-1993 et en 1997-1998
552 economic development and cultural change

Figure 1. Geographical distribution of registration levels (1994–98)

Vietnamese farmers are coffee, tea, rubber, black pepper, and cashews; fruit
crops include citrus fruits, pineapples, bananas, and mangoes.

The difference-in-differences strategy is outlined in table 4, panel A. Prov-
inces have been divided into two categories, depending on whether the pro-
portion of households with land-use certificates in 1998 was above or below
the sample median (80%). The numbers reported in panel A are the proportions
of cultivated land devoted to perennial industrial and fruit crops in each year,
averaged across all rural households, in the two categories of provinces. Thus,
the differences in the bottom row are the differences across time for each of
the two categories of provinces, while the differences reported on the right
column show for each year the difference in outcomes between low and high
registration provinces. Finally, the bottom right cell computes the difference-
in-differences outcome: a household in a highly registered province in 1998
on average increases its share of cultivated land area devoted to perennial

This content downloaded from 23.235.32.0 on Tue, 1 Dec 2015 11:16:28 AM
All use subject to JSTOR Terms and Conditions



Vietnam : évaluation

Augmentation cultures comm. pérennes (café, thé, poivre,
caoutchouc..) au détriment des cultures de subsistance

pas d’effet sur les transactions

pas d’effet sur les emprunts

à court terme, pas d’effet sur la consommation



4. Effets distributifs



Perspective historique : Privatisation des “Commons”

Angleterre féodale : biens communaux accessibles à tous pour
culture, pâturage, bois, ...

Constitue un complément (assuré principalement par femmes et
enfants) par rapport au salaire du père de famille, ou une
assurance en cas de choc

A partir du 15e siècle jusque fin 18e siècle (enclosure acts) :
fermeture et privatisation

Marx (K, Livre I) : ce mouvement a contribué à la prolétarisation
du travail, en accentuant la dépendance au seul salaire



Gain d’efficacité de la privatisation des “Commons”

Fonction de production :
Y (R, L) pour un terrain de taille R, avec travail L

On suppose homogène de degré 1

Formule d’Euler :

Y (R, L) = Y ′
R(R, L)× R + Y ′

L(R, L)× L

Le produit peut être partagé entre la rentre foncière et le travail,
rémunérés à leur productivité marginale



Gain d’efficacité de la privatisation des “Commons”

Commons

Le produit du travail est partagé entre les travailleurs :

Y (R, L)/L

Privatisation

Chaque propriétaire rémunère le travail Y ′
L(R, L)

La règle de rémunération à la productivité marginale est celle
qui garantit l’allocation optimale des ressources

(la rémunération au produit moyen est trop élevée : une partie
de la rente foncière va au travail)



Baland et François, JPubE 2005

Considèrent le cas où tous les travailleurs reçoivent une part
identique dans la privatisation

Même dans ce cas, la privatisation peut conduire à une baisse de
revenu de certains agents (malgré l’augmentation d’efficacité) et
donc une augmentation de l’inégalité

Pour ça, il faut qu’une partie seulement de la population exploite
les Commons



Baland et François, JPubE 2005

Il y a une distribution des alternatives w

Peut être pensé comme pure inégalité, par ex. capital humain

B&F interprètent plutôt comme des chocs individuels sur les
ressources

Ceux qui travaillent sur les Communs/ex-Communs sont ceux dont
w est inférieur à la rémunération du travail sur les Communs

Commons :

Ceux pour qui Y (R, Lc)/Lc ≥ w

Privatisation :

Ceux pour qui Y ′
L(R, Lp) ≥ w



Baland et François, JPubE 2005

Commons

Les travailleurs qui exploitent les Communs reçoivent la
rente foncière en plus de la rémunération de leur travail

Privatisation

Ils reçoivent la rémunération de leur travail mais la rente
foncière est désormais partagée entre tous les individus, même
ceux à fort w , qui ne travailleraient pas sur les Communs

Il existe des économies dans lesquelles ces “pauvres” ou
“malchanceux” perdent à la privatisation (i.e. les Communs
compensaient partiellement les inégalités d’opportunité)



Baland et François, JPubE 2005

Si on interprète la distribution de w comme des chocs sur des
agents par ailleurs identiques

Alors, ce n’est pas seulement un problème d’inégalité, il peut y
avoir une perte de bien-être collective :

Les agents qui subissent des chocs pouvaient travailler sur les
Communs : les Communs fonctionnent comme un dispositif
d’assurance

Particulièrement important dans les pays en développement où le
marché de l’assurance est inexistant ou imparfait

Désormais, la valeur de l’assurance a baissé et sous certaines
conditions (forte aversion au risque notamment), le bien-être
collectif ex ante a baissé aussi



Illustration empirique des effets sur l’inégalité

Rémi Bazillier et Victoire Girard, “The gold digger and the machine.
Evidence on the distributive effect of the artisanal and industrial gold
rushes in Burkina Faso”, forthcoming, Journal of Development Economics



Mines d’or au Burkina

Deux types d’exploitations

Mines artisanales

Modèle des Commons

Externalités, contrats informels, négociations, ouvert aux
newcomers

Mines industrielles

Espaces privatisés



Mines artisanales



Bénéfice des mines artisanales

4% de la population directement impliquée dans les mines
artisanales

Augmentation des prix de l’or : x5 entre 2000 et 2013

Différence-de-différence sur l’évolution dans le temps du revenu des
populations proches des sites orifères

→ Représente +10% de revenu des populations proches des mines



Stratégie DID

Figure 2: Location of enumeration areas for household surveys and mines (both industrial and artisanal)

3.2 Identification Strategy

Our aim is to estimate the effect of different gold mining techniques on household living standards. We

exploit two sources of variation: temporal (the global gold price boom) and spatial (household distance

to gold deposits provides a source of heterogeneous exposure to potential mines). In this subsection, we

successively explain how this allows us to identify the effect of artisanal and industrial mines.

We identify the locations of artisanal deposits by using the census of artisanal mines registered at

the Ministry of Mines. In our baseline specification, we use a 10-kilometer buffer to distinguish treated

and non-treated households, we also use the Birimian belt, a purely geological definition of the spatial

treatment. We consider alternative distance definitions in robustness checks.

The boom in the gold price provides a time-varying treatment. We consider two different time treat-

ments: the log of the gold price, and a dummy variable taking the value 1 after the gold price boom

took place (in 2009 and 2014). The idea is that the gold price is the main driver of the benefit of (ar-

tisanal) mining activities since it directly determines the expected gains of the miners (Alvarez et al.,

2016). When the gold price increases, it may become profitable for households to switch activities or to

14
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Figure 1: Evolution of the gold price, 1994-2014

Note: data sources are the gold price from London Gold Fixing.

industrial gold boom has taken place.

2.1 How Gold Affects Burkina Faso

While gold price fluctuations directly determine the benefit of gold extractive activities, Burkina Faso is

a price taker on the international gold market. In 2012, its gold production of 28 tons made it the 22nd

producing country in the world, far behind the 403 tons produced by Russia (indexmundi). Still, gold

has become central for the economy of the country since the surge in the gold price in the 2000s (Figure

1), and gold is now the country’s main export: it represented 55% of exports in 2014 (the last year in

our study) against only 6% in 1998 (the first year in our study). We aim to assess how the artisanal and

industrial gold rushes have affected the country’s 17 million inhabitants, about half of whom live with

less than $1.90 per day (from 80% in 1998, to 43% in 2014, 2011 PPP, World Bank).

The location of gold deposits all over the country is exogenously determined by the geological en-

vironment. Burkina Faso lies on top of the Birimian greenstone belts, a type of rock likely to host gold

deposits within its core or at its frontiers (Béziat et al., 2008). Following this geological setting, Burkina

Faso hosts hundreds of artisanal and small-scale mines, and hundreds of industrial exploration permits.

Both types of mines compete for overlapping areas, as is clear from the repartition of artisanal mines

and industrial research permits across the country, both overlapping with the Birimian belts (Appendix

Figures 7 and 8). Importantly, if an exploration permit is successful and results in the construction of

an industrial mine, artisanal miners lose access to that extraction site (Côte and Korf, 2016). Appendix

7

Figure 11: Evolution of the population of Burkina Faso

Note: Each point represents the total population in this area. The treated groups encom-
pass households living either within 10 kilometers of an artisanal deposit or households
living within 25 kilometers of a deposit that would host an industrial gold mine by 2014.
The control group (rest of the country) excludes the treated areas.

Figure 12: The probability to work in the extractive sector decreases with the distance to artisanal mines

Note: Each point represents the share of household heads who are involved in the
extractive sector in the 1st survey period in 2014 (February-March), according to
the distance of the household to an artisanal mine. The extractive sector encom-
passes all forms of extraction, be they artisanal or industrial. Bars around each
point represent the 95% confidence intervals.
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Figure 3: The evolution of household consumption before and after the gold price boom

Note: Each point represents the mean level of consumption per capita for households in
that group that year. The treated group encompasses households living within 10 kilome-
ters of an artisanal deposit. The control group (rest of the country) excludes the treated
areas. Bars around each point represent the 95% confidence intervals.

increase their labor supply in order to benefit from new earning opportunities. Moreover, even for a fixed

work supply, the money gold diggers get for their gold will be a function of the gold price, meaning that

they would be able to spend more and generate more local economic activity.

The validity of the empirical strategy relies on the assumption that the evolution of consumption in

areas far from and close to these artisanal mines would have been similar in the absence of the increase

in gold mining activities. Since the boom in the gold price started in 2004-2006, to be in the ideal setting

for a double difference, similar trends should be observed between 1998 and 2003. The next survey

wave (2009) already includes the effect of the gold boom. Figure 3 shows the yearly consumption of

households located within 10 kilometers of a gold deposit that may be mined artisanally, and of those

further away. Figure 3 supports the parallel trend assumption. The level of consumption is significantly

lower in areas close to artisanal mining deposits in 1998 and 2003 but trends are parallel. The trends start

to diverge only between 2003 and 2009, which is consistent with our hypothesis. The consumption level

of households located around artisanal mines catches up with or even overtakes the consumption level of

households in the rest of the country after the boom in the gold price.

To estimate the impact of artisanal mines on household consumption more formally, we propose
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Absence de bénéfice des mines industrielles

Mines industrielles se développement à la faveur de législation 2003
et augmentation du prix

Différence-de-différence sur l’évolution dans le temps du revenu des
populations proches des sites miniers industriels

Aucun effet sur le revenu des populations
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Figure 4: The evolution of household consumption before and after the opening of industrial mines

Note: Each point represents the mean level of consumption per capita for households in
that group that year. The treated group encompasses households living within 25 kilo-
meters of a deposit that would host an industrial gold mine by 2014. The control group
(rest of the country) excludes the treated areas. Bars around each point represent the 95%
confidence intervals.

the spatial source of variation is the household distance to a gold deposit, as a source of heterogeneous

exposure to a potential mine. Here, we use a 25-kilometer buffer to define treated households.18

The time variation comes from the years of the opening of the industrial mines. As can be seen in

Appendix Table 8, industrial mines opened in a staggered manner, the first one opening in 2007 and

the last one in 2013. More precisely, four mines opened between the 2003 and 2009 surveys and seven

other mines opened between the 2009 and 2014 surveys. In the empirical analysis, we also take into

account the possible spillovers coming from the construction of these mines, because exploration and

construction taking place in particular two years before actual production starts are intensive in unskilled

labor.19

Our identification again relies on the assumption that the effect of a mine declines with distance and

that the evolution of consumption in areas far from and close to an industrial mine would have been

similar in the absence of the mine. Figure 4 shows consumption trends. There never is a statistically

significant difference in samples averages within each year: the levels of consumption of households
18There is no consensus in the literature on this threshold. For instance, Aragón and Rud (2013) use a 20-km buffer in Ghana,

while Aragón and Rud (2016) use a 100-km buffer in Peru. We chose this threshold, taking into account the poor quality of
roads and the scarcity of public transportation, but we chose a larger buffer than for artisanal mining as the demand shock is
likely to be less localized. We later provide estimates using different thresholds.

19This choice of two years is based on qualitative interviews with mining company engineers and experts from the BRGM.
It typically takes about two years to open a mine. It is also consistent with Benshaul-Tolonen (2019).

17



5. Titrisation et offre de travail



Autre dimension

Lorsque la sécurité sur la propriété d’un bien est mal garantie
les agents doivent consacrer des ressources à conserver ce bien
(temps)

Autre effet potentiel de la titrisation :

Réallocation du travail vers des activités au rendement marginal
plus élevé



Urban property rights

Erica Field : “Entitled to work : Urban property rights and labor
supply in Peru”, Quarterly Journal of Economics, 2007.

Contexte :

1980’s : migrations rural-rubain massives

Les migrants s’installent sur des terrains inoccupés possédés
par l’Etat

En 1997, represente 1/4 de la population urbaine

Pas ou très peu de titres de propriété

Deux formes d’insécurité : possibilité d’évacuation par le
gouvernement et risques d’occupation par d’autres

Conduit les familles à maintenir une présence continue



Modèle

Temps h passé dans la maison ou loisir ; 1− h travail à
l’extérieur de la maison

Sécurité s(h,R) où R est une mesure des droits formels

Utilité sur la consommation, le loisir et la sécurité : u(c , h, s)



Modèle

Programme :

max
h

u(w(1− h), h, s(h,R))

Condition du premier ordre :

−wu′1 + u′2 + u′3s
′
h = 0

Dans le modèle standard :

wu′1 = u′2

Utilité marginale du travail = Utilité marginale du temps
domestique



Modèle

Mais ici :

−wu′1 + u′2 + u′3s
′
h = 0

donc :

wu′1 = u′2 + u′3s
′
h

L’utilité marginale du temps domestique est plus élevée : plus
de temps à la maison, moins de travail



Modèle

Si les titres et le temps sont substituables : s ′′hR < 0

Alors s ′h baisse quand R augmente

L’utilité marginale du temps domestique baisse

Et l’offre de travail augmente



Retour au Pérou

A partir de 1996 programme de titrisation dans les bidonvilles

Gratuit et rapide

En 2001 : 1,2 million de titres distribués



COFOPRI



COFOPRI



Stratégie empirique

Enquêtes 2 750 ménages en 2000 dans 8 villes
Utilise l’implémentation progressive du programme

URBAN PROPERTY RIGHTS AND LABOR SUPPLY IN PERU 1571

FIGURE I
Timing of Program Entry across Metropolitan Lima

Notes. Metropolitan Lima. Each colored block represents a population center
(one of three official categories: human settlement, informal urban neighborhood,
and “urbanizacion popular,” administrative divisions that vary in size from 50 to
500 households). Program dates, compiled by the COFOPRI office in 2004 upon
request of the author, reflect the specific day on which activities began in 88 neigh-
borhoods of Lima, 70 of which were sampled in the COFOPRI Baseline Survey
(Instituto Cuánto 2000). Sizes and shapes of population centers are approxima-
tions based on boundaries of varying specificity on underlying street map.

the order in which project teams entered neighborhoods within
cities, about which there is little concrete information. Accord-
ing to project documents, project teams were assigned to starting
points in the city and instructed to move contiguously through a
district until all eligible neighborhoods were covered (COFOPRI
2000).

Figure I plots the spatial distribution of 85 neighborhoods
sampled from metropolitan Lima, shaded according to timing of
program entry. The figure reveals specific paths of program ac-
tivity originating in several areas of the city. For instance, from
the upper left corner of the map in the Northern Cone of the

neighborhood timing. One outside report claims order was subject to “geographical
situation, feasibility, . . ., dwellers’ requests, existing legal and technical docu-
ments, and linkages with other institutions” (Yi Yang 1999).
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On ne peut pas directement comparer les zones déjà/pas encore
traitées

Dans chaque zone : ∃ des gens qui ont déjà des titres avant
l’arrivée du programme (“non-squatters”)

On compare ces ménages avec les autres ménages

dans les zones déjà traitées en 2000

et dans les zones pas encore traitées en 2000



Effets sur l’offre de travail
URBAN PROPERTY RIGHTS AND LABOR SUPPLY IN PERU 1583

FIGURE II
Kernel Density Estimates of Weekly Household Labor Hours

Notes. Weekly household labor hours are sum of all household members’ weekly
employment hours, constructed from number of days and mean hours per day
worked last week. Estimates use Epanechnikov kernel function. “No program”
refers to households living in neighborhoods in which the program has not entered,
and “squatter” refers to households that did not possess a title prior to the program.

preprogram titled households in program and nonprogram neigh-
borhoods. Figure II plots the distribution of weekly labor force
hours per household in the four DID subsamples. Three impor-
tant patterns emerge: First, the density marked by squares, which
corresponds to squatters in neighborhoods not yet reached by the
program, is visibly distinct from the densities corresponding to the
two groups of residents in program areas and also from that of
the titled residents in nonprogram areas.31 This pattern is con-
sistent with a scenario in which the titling program generates
a rightward shift in the distribution of squatters’ work hours
to reach that of title-holders. Second, the hours distribution of
nonsquatters is relatively constant across program and nonpro-
gram areas. Third, nonsquatters’ work hours are also similar to
the work hours of preprogram squatters after the program has

31. The distribution of squatters in program areas stochastically dominates
that of squatters in nonprogram areas.
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Effets sur l’offre de travail

Titre : augmente de 20h/semaine environ l’offre de travail du
ménage (soit + 20%)

Essentiellement les hommes

Pas les femmes

Pas les enfants

Interprétation ? Plausible si les hommes ont un avantage
comparatif dans la protection de la propriété



Migrations au Mexique

Alain de Janvry, Kyle Emerick, Marco Gonzalez-Navarro, Elisabeth
Sadoulet : “Delinking land rights and land use : certification and
migration in Mexico”, American Economic Review, 2015.



Migrations au Mexique

Hypothèse d’une allocation sous-optimale du travail dans les pays
en développement : la part du travail dans l’agriculture très
supérieure à sa part dans la valeur ajoutée

Exemple : Mexique 3.8% PIB mais 34.4% de la population vit en
zone rurale

Est-ce que les droits de propriétés liés à l’usage, en nécessitant la
présence continue sur la terre, sont une source de distorsion de
l’allocation de la main d’oeuvre ?



Contexte

Entre 1914 et 1992 :

1910-1920 Révolution mexicaine

Réforme agraire : expropriation de grandes propriétés

Confié à des communautés agraires, ejidos

Les familles reçoivent un droit d’usage

qui est perdu si la parcelle cesse d’être cultivée pendant deux
ans

Entre 1992 et 2005 :

Campagne de titrisation

Possibilité de louer et vendre
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Cumulent nombreuses sources de données (données migrations
cerclées)

3132 THE AMERICAN ECONOMIC REVIEW OCTOBER 2015

from 506 poor localities that qualified for the program in the states of Guerrero, 
Hidalgo, Michoacan, Puebla, Queretaro, San Luis Potosi, and Veracruz. We matched 
the localities to ejidos using the coordinates of the centroid of the locality. We con-
sidered the locality to match an ejido if the centroid of the locality was located inside 
the boundaries of one of the ejidos in the GIS database. This process matched 200 
localities to 195 different ejidos. Of these ejidos, 68 were certified in 1993–1996, 
51 in 1997–1999, and 76 after 1999. Our final data consist of an unbalanced panel 
of 7,577 households from ejidos that were certified after 1996.13 Approximately 
2.2 percent of these households had a migrant leave during 1997. Between 1998 and 
2000 an additional 5.9 percent of households sent a migrant.

Third, for the community-level analysis, we use the 1990 and 2000 population 
censuses that were carried out by the INEGI. Approximately 75 percent of ejidos 
completed the program between these two censuses. We matched locality centroids 
to ejidos using the spatial matching technique mentioned above. The final data used in 
the regressions is a balanced two year panel of population and  certification status for 

data were derived from recalls in the 1998 ENCEL survey. The 1997 ENCASEH baseline survey did not have 
comparable migration information. 

13 The panel is unbalanced due to attrition as well as addition of a small number of households to the sample in 
1999 and 2000. Our migration result is robust to estimation with a fully balanced panel of households. 

1993

2000

1996

2006

Figure 1. Rollout of PROCEDE across Time and Space

Notes: Shaded ejidos are those that completed the PROCEDE program during or before the listed year. Sates with 
bold outlines are seven PROGRESA states for which we have migration outcomes (Guerrero, Hidalgo, Michoacan, 
Puebla, Queretaro, San Luis Potosi, and Veracruz).



Résultats

Titrisation augmente la probabilité d’avoir au moins un migrant
dans le ménage de 5.3% à 6.8% (+28%)

La réduction du travail agricole pourrait diminuer la production ;
sauf si induit une réallocation efficace

Or les possibilités de transfert ont aussi permis une réallocation des
familles qui migrent vers les familles qui ne migrent pas :

→ migrations ne s’accompagnent pas d’une réduction des terres
cultivées
→ les surfaces cultivées par agriculteur augmentent (de 5-10%)

Au total, léger effet positif sur la consommation


