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Essays on Energy Economics and Finance
Research Summary
Mohammad Morovati
The University of Texas at Austin

Real Options Approach to Oil and Gas Investments (Joint with Sheridan Titman)

We investigate several factors affecting the investment decisions of oil and gas companies. A simple real
options model provides powerful insights into the market for investment equipment in this industry. According
to the model, today’s investment costs will adjust in equilibrium so that oil companies’ propensity to invest
equates across different time periods. We obtain data containing a unique measure of firms' investment costs,
including details of contract terms and pricing for offshore drilling equipment. To test our model, we combine
our investment measure with financial and macroeconomic data, which enables us to perform a panel data
analysis of investment’s response to variations in market conditions such as investment costs, the slope of the
futures curve, firms’ past earnings, cost of capital and oil price volatility.

Our empirical results demonstrate that the real option value of investment is increasing in oil price volatility and
borrowing costs, and is decreasing in the slope of the futures curve. Our results also show that larger firms,
facing fewer financial frictions, are more forward looking, while smaller firms, who have less access to capital
markets, are more dependent on their past earnings. The results are consistent with model predictions and are
robust to different slicing of the data for projects with different complexity and investment requirements. The
results are also consistent across different regions of the world.

The Stock Market Reaction of Energy Intensive Industries to Innovations in Expected Natural Gas Prices
Natural gas production in North America has increased significantly over the past decade causing prices to
plunge during the past 5 years. The purpose of this research is to investigate the effect of low natural gas prices
on energy intensive U.S. manufacturing industries using market data. | empirically evaluate the stock market
reactions of publicly traded companies in energy intensive industries to the arrival of new information due to
unexpected price shocks in the natural gas futures market, proxied for by monthly changes in natural gas futures
contracts with a fixed maturity date. My results show that the stock market does not react significantly to
innovations in the expected price of natural gas, suggesting that the effect of low natural gas prices on
manufacturing is often exaggerated. When I split the sample into two groups based on a ratio of natural gas
expenditures to total production value, I find that the stock market valuation of companies with a high level of
natural gas intensity is positively and significantly affected by unexpected downward shocks in natural gas
prices. These results can be helpful for clarifying the policy debates about export permits for natural gas.

Are Markups in the Oil Market Caused by Exhaustibility or OPEC Market Power? An Empirical Test
In this paper | investigate the interaction of firms in energy markets as a whole. A “Hotelling rule” predicts that
even in competitive equilibrium, the price of an “exhaustible” resource exceeds its marginal cost due to the
opportunity cost of depleting the non-renewable resource. This cost is called a “scarcity rent”. Oil prices
exceed the marginal extraction cost significantly. This can be attributed to two different sources: the effect of
scarcity of oil on prices or the exercise of market power by OPEC (i.e., collusion). In this paper, | use

the approach of Porter (1983) regarding the possibility of a “scarcity rent” component of the gap between
price and marginal extraction cost in the oil market. The novelty of my approach is to empirically estimate
scarcity rent by using data on cost of production of oil. Two benchmark cases, where scarcity rent is either
zero (non-exhaustible resources hypothesis (Adelman 1990)) or equal to the minimum price-cost margin are
considered. The results show that in both cases OPEC failed to cooperate effectively and in the second case,
estimated market conduct is closer to Cournot behavior.



