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Dissertation Abstract
I. Demand for Deforestation in the Amazon (Job Market Paper)

In this paper, | estimate the demand for deforestation on private properties in the Brazilian
Amazon. This demand is defined as the amount of cleared area as a function of the difference
between the private value of the agricultural and forested land. The estimated demand function
can be used to study multiple policy interventions with the ultimate goal of preventing
deforestation. Here | consider three possible policies: (a) quantitative limits on deforestation
allowed on private properties, (b) Pigouvian taxes on agricultural land, and (c) payments for
ecological services (PES). Neither Pigouvian taxes nor PES programs have been implemented in
the Brazilian Amazon yet. Evaluating PES programs is of particular interest because they have
been seriously considered as a viable option to preserve the environment, especially under the
reduced emissions from deforestation and degradation (REDD+) agreements. The Brazilian
government, on the other hand, has adopted quantitative limits for land-use; however, these
quantitative limits have not been fully enforced. To the best of my knowledge, no empirical
study addressing these policies for the Brazilian Amazon in a unified and coherent framework
currently exists.

To recover the demand curve, | use a revealed preference approach and exploit the fact that
regional variation in transportation costs can be used to infer variation in the value of forested
land relative to agricultural land. By rescaling these costs using yields, 1 am able to value the
difference between forested versus agricultural land in dollars per hectare. The strategy |
propose, therefore, is divided in two steps: first, | estimate the effects of transportation costs on
deforestation (using both parametric and semi-parametric quantile IV estimators), and second, |
rescale these costs to recover the demand function.

| combined data from the Brazilian Agricultural Census of 2006 with data on the network of
modes of transportation in Brazil, freight values, and covariates, such as soil quality and agro
climatic conditions. To allow for diminishing (or increasing) returns to agricultural land that may
affect farmer's private valuations, | split the sample into different farm sizes and run the analysis
separately for each sub-group.

The results suggest that the share of 80% of forest cover on private land specified in the
Brazilian law would be so expensive for farmers if it were fully enforced that farmers would be
willing to pay at least US$ 8.34 billion per year to avoid the enforcement of this rule. A perfectly
enforced Pigouvian tax of US$ 100/ha/year on agricultural land would have maintained 70%
coverage of the forested areas on private properties as opposed to 40% coverage observed in the
data. In addition, it would have resulted in US$ 2.5 billion in revenues per year. Similarly, a PES
program paying private landholders at the same rate to prevent deforestation would have
achieved the same levels of protection, but would roughly cost US$ 5.33 billion per year. If the
program were able to perfectly target the payments only to farmers who were going to deforest,
the cost would be reduced to approximately US$ 2.1 billion per year. The results also indicate
that large landholders are the most responsive to PES programs, which, together with the unequal



distribution of land in the Amazon, suggests that these programs are unlikely to reduce local
poverty and deforestation simultaneously. Finally, a "back-of-the-envelope™ calculation of the
supply of carbon stock in the Amazon based on the estimated demand function indicates that a
REDD+ program fixing the price of carbon at US$ 1/tC/year would have increased the carbon
stock from 4 billion tons of carbon in the privately owned forests to approximately 7 billion tons.

I1. Nonparametric Estimation of a Generalized Regression Model with Group Effects

This paper develops a nonparametric estimator for the generalized regression model proposed by
Berry and Haile (2009) in which each individual is associated with a group and each group is
subject to observable and unobservable shocks. In the previous section, the farmers are the
individuals and the municipalities are the groups. The motivation for this model is to estimate the
effects of group-level observables, such as transportation costs, on individual outcomes, such as
farmers' land use decisions, when group-level observables correlate with group-level
unobservables. Furthermore, the latter can be indexed by individual characteristics, such as farm
size, which allows for more general group shocks than existing approaches. | propose a two-step
estimator in which the first step runs a nonparametric regression of individual outcomes
(landowners' decision) on individual characteristics (farm size) within each group. It is a
nonparametric regression in the presence of common shocks. The second step fixes the
individual characteristics (farm size) and runs a nonparametric quantile instrumental variable
regression across groups of the predicted outcome obtained in the first step (i.e., the predicted share
of deforestation) on group-level variables (transportation costs). It separates the effects of group-
level observables from unobservables. | establish consistency and convergence rate of the
estimator as well as the rates at which both the number of groups and the number of observations
within each group have to increase to guarantee consistency.

I11. Nonparametric Regression with Common Shocks

This paper considers a nonparametric regression model for cross-sectional data in the presence of
common shocks. It investigates the properties of the Nadaraya-Watson kernel estimator in this
context. It also determines how general the common shocks can be while still obtaining
meaningful kernel estimators. Restrictions on the common shocks are necessary because kernel
estimators typically manipulate conditional densities, but conditional densities do not necessarily
exist in the present case. By an appeal to disintegration theory for conditional distributions, |
provide sufficient conditions for the existence of conditional densities given common shocks that
are very general in nature. The estimator converges in probability to the Kolmogorov conditional
expectation given the sigma-field generated by the common shocks. | also establish the rate of
convergence and the asymptotic distribution of the kernel estimator.



