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KAKEU KENGNE, JUSTIN JOHNSON

SUMMARY OF MY THESIS

My thesis is composed of three essays on environmental and natural resource economics under uncertainty. The
first essay proposes a differential game analysis of the quest for hegemony among countries as a generator of
global pollution. The second essay uses stock market data on market capitalization to estimate a stochastic
version of the Hotelling rule of exhaustible resource exploitation and uses it to infer on the riskiness of investment
in nonrenewable resources and its effect on the resource price paths. The third essay shows how news about the
future modifies the Hotelling rule in a context of risk diversification.

The first essay builds on the assumption that countries behaves in such a way as to improve, via their economic
strength, the probability that it will attain the hegemonic position on the world stage. The quest for hegemony is
modeled as a game, with countries being differentiated initially only by some endowment which yields a pollution
free flow of income. A country's level of pollution is assumed directly related to its economic strength, as
measured by its level of production. Two types of countries are distinguished: richly-endowed countries, for
whom the return on their endowment is greater than the return they can expect from winning the hegemony race,
and poorly-endowed countries, who can expect a greater return from winning the race than from their
endowment. We show that in a symmetric world of poorly-endowed countries the equilibrium level of emissions is
larger than in a symmetric world of richly-endowed countries: the former, being less well endowed to begin with,
try harder to win the race. In the asymmetric world composed of both types of countries, the poorly-endowed
countries will be polluting more than the richly endowed countries. Numerical simulations show that if the number
of richly-endowed countries is increased keeping the total number of countries constant, the equilibrium level of
global emissions will decrease; if the lot of the poorly-endowed countries is increased by increasing their initial
endowment keeping that of the richly-endowed countries constant, global pollution will decrease; increasing the
endowments of each type of countries in the same proportion, and hence increasing the average endowment in
that proportion, will decrease global pollution; redistributing from the richly-endowed in favor of the poorly-
endowed while keeping the average endowment constant will in general result in an increase in the equilibrium
level of global pollution.

The second essay is an empirical study that uses stock market data on the market capitalization of mining
companies to estimate a stochastic version of the Hotelling rule of nonrenewable natural resources for oil and
gas and for coal. The econometric approach relies on methods for estimating continuous time diffusion
processes found in the recent financial literature and on methods for the construction of confidence intervals for
parameter ratios. The resulting estimates are used to obtain estimates of beta coefficients for the various
resources. These provide a measure of the riskiness of holding in situ stocks of the resource. The results
suggest that although holding in situ stocks of those resources can play an insurance role in the short run, there
is no empirical evidence that they can be used systematically to sustain a long run hedging strategy against
market risk.

In the third essay, | show how news (good or bad) about the future that changes expectations concerning present
and future economic conditions affects the optimal rule of management of a non renewable natural resource
stock in a context of risk diversification. Using the stochastic differential utility approach of Duffie and Epstein
(1992) in the natural resource model of Gaudet and Khadr (1991), | derive a general formulation of the Hotelling
rule which includes three factors: an insurance factor as in Gaudet and Khadr (1991), a factor related to news
(good or bad) about the future, and an endogenous discount factor. Some implications for the decision to invest
in natural resource stocks are discussed.




