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SUMMARY OF MY THESIS 
 
 
My thesis consists of three independent studies. The first chapter analyzes optimal royalty contracts between a 
forest owner and the exploiting firm when the firm has private information on the harvesting cost. The second 
chapter studies the impact of paper recycling on the long-run stock of trees. The third chapter is an 
Environmental Economics paper that examines transportation choice to commute to the downtown area. 
 
The management of forest resources often involves the delegation of the harvesting operation by the forest 
owner to a harvesting firm. This delegation takes the form of a concession contract in which the forest owner 
leases logging rights to companies specialized in planting and harvesting, in return for preestablished royalty 
payments. To set the royalty schedule, the government ideally needs to know the costs of the firm, namely the 
harvesting and planting costs. In practice however the exact costs are known only to the harvesting firm, 
although the owner may be aware of their distribution. This information asymmetry creates a situation where 
adverse selection may occur and the optimal royalty must therefore take into account informational constraints. 
This paper characterizes the optimal royalty and the optimal rotation period under those conditions. It is shown 
that the optimal rotation will satisfy a modified version of the Faustmann rule which holds under symmetric 
information, the modification being necessary in order to induce cost revelation on the part of the harvesting firm. 
As a result, the optimal rotation period will be longer in the asymmetric information case than in the symmetric 
information case. I also show how the cut-off cost can be endogenized, thus increasing the owner’s expected 
profit by making sure that unprofitable forests are not exploited. I finally provide a comparison of the royalty in 
the symmetric and asymmetric information cases. Because forest contracts are in practice typically linear in the 
volume harvested. I derive the optimal royalty under the constraint that it be a linear function of the volume 
harvested and characterize the loss in expected welfare from using a linear contract instead of the theoretically 
more general nonlinear contract. 
 
A major argument in favor of encouraging paper recycling is that it saves trees, the goal being to end up with a 
larger stock of trees than in the absence of recycling. The argument for wanting to increase the stock of trees is 
that it generates externalities: it procures direct amenities, it protects against soil erosion and it serves as a 
carbon sink. To the extent that positive externalities are involved, market equilibrium would result in an 
insufficient stock of trees, which may justify policies meant to increase it. The purpose of the second chapter is 
to consider to what extent the promotion of paper recycling is an appropriate instrument to attain such a goal. 
More precisely, how does recycling affect the long run equilibrium quantity of forest land and cutting age of the 
forest? To study the question, we develop a dynamic model of optimal land allocation between forestry activities 
and alternative uses, such as agriculture. We show, paradoxically, that significant recycling of paper can in fact 
reduce the steady-state area of land allocated to forestry and hence the steady-state stock of trees. The effect 
on the optimal period of rotation, and hence on the volume of wood standing, depends on the rate of recycling 
and on whether the return to agriculture is decreasing or not. 
 
The third chapter presents a simple model explaining how workers choose their mean of transportation to 
commute to the downtown area. We consider a circular city with a continuum of individuals commuting to the 
central business district (CBD). Each worker chooses either to use his own car or to use public transportation. 
Depending on the number of cars commuting to the downtown area, all drivers incur a negative externality 
(congestion, noise…). We derive the social optimum in terms of the number of cars that should optimally 
commute to the CBD. Without regulation, we show that the Nash equilibrium yields much more cars commuting 
to the CBD than is socially needed. Finally, we determine the optimal tax that should be levied on cars 
commuting to the downtown area in order to restore efficiency. 
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