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Thursday
Friday


September 19th
September 20th





9:00 - 9:30
Welcome


9:30 - 10:30
Making Use of Real Options Valuation Simple: Basics Overview and a Sampler of Applications

Lenos Trigeorgis
Real Options in the Petroleum Industry: Managing Assets and Capturing Value

Larry Chorn

10:30 - 11:30
Real Options, from the Basics Concepts to Practical Tools

John McCormack
Real Options. Common Misperceptions

Gill Eapen

11:30 - 12:00
Morning coffee break

12:00 – 13:00


Challenges of Adopting Real Options in an Organization

Soussan Faiz
Investment in Information in Petroleum, Real Options and Revelations

Marco A. G. Dias

13:00 - 14:00
Real Options and the Value of Information: Upstream Applications

James L. Smith
Real Options in Practice:  Three Real-life Applications

Soussan Faiz

14:00 - 16:00
Luncheon

16:00 - 17:00
Real Options Valuation at British Petroleum

Fabio Cannizzo
Case Study: Implementation of Real Options Model to Assess Proven Undeveloped Petroleum Reserves

Gordon Sick

17:00 - 17:30
Afternoon Coffee Break

17:30 - 18:30
 

Challenges in the Valuation of Projects in Petroleum and Energy in Mexico

Discussion


Petroleum Concessions with Extendible Options: Investment Timing and 

Value Using Mean Reversion with Jumps to Model Oil Prices  

Marco A. G. Dias
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Fabio Cannizzo

Quantitative Research Centre. British Petroleum. 

Real Options Valuation at British Petroleum.

Abstract:

The presentation introduces a rigorous diagrammatic notation for real options, which simplifies the communication between technical staff and management, and provides with a representation of a problem such that its numerical solution follows spontaneously from it. The technique is then illustrated with cases taken from the energy industry. In particular, the valuation diagram for a Gas Storage unit and for a Power Plant units are sketched out.

Larry G. Chorn

Real Options Software, Inc.
Real Options in the Petroleum Industry: Managing Assets and Capturing Value.

Abstract:

Real Options terminology and concepts are already used in the boardrooms of the super Majors.  Real Options quantitative tools are being adopted by strategic planning groups, exploration managers, R&D planners, and asset management teams.   The critical realization stimulating most of these adoptions is the recognition that Real Options can assist in managing private, technical risks in addition to price risk.

This presentation describes where we have applied Real Options for the upstream Petroleum industry.  The application list grows monthly, reflecting the industry’s appetite for better investment risk management.  Two examples are discussed in detail to illustrate Real Options application to managing asset investment decisions when technical risks dominate the decision making process.

The first example addresses a decision to oversize a facility to handle additional production volumes from nearby fields in the Gulf of Mexico.  This is a standard investment deferral decision with uncertainty associated with investment timing and future capacity demands.  Real Options is used to value infrastructure investments today that will allow the placement of expensive production facilities in the future, after the uncertainty of additional production volumes and timing has been resolved. 

The second example demonstrates a valuation framework and shows of the impact of SmartWell completion technology in a field development program.  The optionality of the investment is associated with the timing and magnitude of accelerated production from a field.  Real Options assists management in valuing future, uncertain production relative to the certain, upfront cost of the SmartWell completion technology.

Marco Dias

Petrobras. 

Talk 1

Investment in Information in Petroleum, Real Options and Revelation

Abstract:

A firm owns the investment rights over one undeveloped oilfield with technical uncertainties on the size and quality of the reserve. In addition, the long run expected oil price follows a stochastic process. Expectations drive the valuation of the development option exercise. The modeling of technical uncertainty uses the practical concept of revelation distribution, the distribution of conditional expectations where the conditioning is the information revealed by the investment in information. The paper presents 4 propositions that help the firm to select the best alternative of investment in information with different learning costs and different revelation powers. With a partial revelation of technical uncertainty, is necessary to know only the initial uncertainty (prior distribution) and the revelation power, defined as the expected percentage of variance reduction induced by the alternative of investment in information. After the information revelation, the optimal development decision depends on the project value normalized by the development cost. This normalized threshold is the same for any technical scenario revealed by the new information when the oil price follows a geometric Brownian motion. In addition, there is a time to expiration of the rights for the option to develop the oilfield. The model includes a penalty factor for the lack of information, which causes sub-optimal development, and this factor is introduced into the dynamic real options model. The model outputs are the real options value with and without the technical uncertainty, with and without the information, and the dynamic value of information. 

Keywords: value of information, dynamic value of information, real options, investment in information, information revelation, revelation distribution, technical uncertainty, Monte Carlo simulation, optimization under uncertainty, investment under uncertainty, valuation of projects. 

Talk 2

Petroleum Concessions with Extendible Options: Investment Timing and Value Using Mean Reversion with Jumps to Model Oil Prices 

Abstract:*

Petroleum firms acting in exploration and production (E&P) routinely need to evaluate concessions and to decide the investment timing for its project portfolio. In some countries, the exploration concession has features such as the possibility of extension of the exploratory period. The holder of a petroleum exploration concession has an investment option until the expiration date fixed by the governmental agency, and these rights can be extended by additional cost. The additional costs can be some fee (extra-tax) to governmental agency and/or additional exploratory/appraisal investment. 

The value of these rights and the optimal investment timing thresholds are calculated by solving a stochastic optimal control problem of an American call option with extendible maturities, using the dynamic programming framework. The thresholds for both the optimal extension of the option and the immediate development investment are presented and discussed. 

The uncertainty of the oil prices is modeled as a mix jump-diffusion process. Normal information generates continuous mean-reverting process for oil prices, whereas random abnormal information generates discrete jumps of random size. We adapt the Merton (1976) jump-diffusion idea to the oil prices case. Normal information means both marginal interaction between production and demand (inventory levels is an indicator) and depletion versus new reserves discoveries (the ratio of reserves/production is an indicator). 

Abnormal information means very important news, causing in a short time interval, a large variation (jumps) in the prices. These jumps, which has been observed sometimes in oil prices history, are modeled with a Poisson process. 

The paper's new contributions are two: the framework of options with extendible maturities for real assets and the utilization of a mixed stochastic process (mean-reversion with jumps) to model the petroleum prices which, despite of its economic logic, has not been used before in petroleum economic literature. Comparisons are performed with the popular geometric Brownian process for both the concession option value and the optimal investment timing policy. The role of the convenience yield is also discussed for both stochastic processes, which has an important impact in the optimal development investment threshold. Analysis of alternative timing policies for the petroleum sector is presented, and also the comparative static for the main parameters of the model. 

Gill Eapen

Decision Options, LLC.

Real Options - Common Misperceptions.

Abstract:

For the past decade, a debate has been raging among finance practitioners involved in investment decision making. A few have been advocating something called real options as an alternative to the more conventional and well-known discounted cash flow techniques, both for valuing investment opportunities and for choosing among such opportunities when faced with budget constraints. Over the past few years, I have had the good fortune to work not only in large companies where conventional techniques are well established, but also with leading thinkers in the area of real options analysis. And after having been exposed to both sides of the real options debate, I have ended up becoming a proponent of real options--of both its way of thinking about corporate strategy and, where appropriate, of its technique for quantifying the value of corporate assets and strategies.

In this article, I discuss why the usual objections to real options may be misguided. But by way of background, I will start with a brief detour highlighting certain experiences that have shaped my thinking.

The bottom line is that the real options framework is just a generalized asset pricing model. Every industry encounters situations that could benefit from this generalized framework. Real options techniques can be useful in transactions involving sales or transfers of real assets among pharmaceuticals, biotechnology firms, and even insurance companies. DCF is nothing more than a special case that is applicable when there is little variability in outcomes and no management flexibility in decisions. But, in the absence of these simplifying assumptions, real options techniques is likely to provide a more complete financial analysis for the decision maker.

In fact, good managers have always thought and acted in a real options way—in large part, because markets appear to value companies and products in the same way. It is important for companies, particularly those for which “growth options” constitute a significant portion of value, to institutionalize real options-based analyses in their decision processes. Those companies that use traditional techniques and focus excessive

attention on near-term earnings in their investment decisions may be punished by the market in the long run.

Soussan Faiz 

Independent Consultant (Ex Manager of Global Valuation Services. Texaco Inc.)

Talk1

Challenges of Adopting Real Options in an Organization.

Abstract:

Real Options Valuation (ROV) is emerging as the state-of-the-art methodology for strategic investment decisions under uncertainty.  The pace and extent of ROV adoption is, however, slow and its impact and influence on decision-making and management processes can be challenging.  While the collection of comprehensible literature on real-life applications is increasing, the issue of integrating technical and organizational complexities is hardly addressed and a large “language” gap remains.

This presentation conveys some insights from introducing, fostering, applying, and advancing ROV within Texaco: the rationale, challenges, potential solutions, and lessons learned.  You will be equipped with how to:

 Motivate your organization on ROV and stage its adoption.

 Recognize the key application challenges in sequence and overcome them.

 Broaden application and delivery perspective and be a credible and successful change agent.

Talk2

Real Options in Practice:  Three real-life applications

 Real Options continues to garner attention as a state-of-the-art valuation technique and strategic thinking.  Yet, many published applications are materially simplified, bear unrealistic assumptions, and short-change the importance of proper strategic framing.

 This presentation focuses on three separate real-life opportunities, their staged process, and their critical insights.  The case studies are:

 Selling or holding a major exploration and production opportunity in a developing country

 Launching and commercializing a new business

 Re-shaping an international business portfolio spanning the entire industry value chain in multiple countries and with various conventional and non-conventional asset life-cycles

John McCormack

Stern Stewart & Co.

Real Options, from the basic concept to practical tools

Abstract:

1. The general idea of option valuation including Black-Scholes and other financial options.

2. Some history of real options in the oil industry

3. The 2 basic types of ROs at PEP: Exploitation Options (PUD options) and Exploration Options and how they differ

4. What are the challenges in making RO useful at PEMEX?

a. Framing

b. Analytical models

c. Parameters and updating of parameters

d. User interfaces

e. Databases: centralized or distributed?

f. Implications for business planning, capital budgeting, and risk management at PEMEX

Gordon Sick

Calgary University

Case Study: Implementation of Real Option Model to Assess Proven Undeveloped Petroleum Reserves

Abstract:

Stern Stewart and Company recently implemented a real option model for analyzing PUDs: “proven, undeveloped reserves” for Company XYZ. The work was done by the authors. This paper discusses some features of this model. 


The model dealt with a large drilling program that XYZ has to drill wells, each of which produce gas for up to 20 years, but at a rapidly declining rate. The wells take one to three months to drill and can be tied into an existing gathering system. Thus, a significant fraction of the value of a well is captured within a few months of the well being spudded. This means that spikes in the price of the gas can be captured with an effective real options development strategy, despite the strong mean reversion in gas prices that limits the long-term volatility of gas prices.


Gas prices were modeled as being mean-reverting and having a seasonal overlay. The parameters of this process are inferred or calibrated by fitting the futures prices from the model to the NYMEX futures price curve. The spot volatility of the model (the standard deviation in the diffusion process) is inferred by fitting the model prices for options to the NYMEX options curves. The parameters of the process were found to be quite stable in radically different gas pricing environments (both backwardation and contango).


The model also incorporated uncertain drilling costs that are positively correlated with gas prices. The drilling cost model was calibrated from drilling cost records that the company had from the early part of its drilling program.


The production and taxation regime was modeled to follow that of the DCF software that the company used for production economics, as developed by a commercial software house.


It has often been argued that mean reversion in commodity prices limits the value that can be created by a real option to delay a project, particularly when there is a time to build the project. However, in this model, it was found that in many situations, the real option strategy doubled the NPV of a develop-immediately strategy, even if this only entailed delaying the project by a few months or years. Indeed, a significant portion of the real option value could be explained by the seasonality in gas prices that is embedded in the NYMEX futures curve.

James L. Smith

Edwin L. Cox School of Business. Southern Methodist University.

Real Options and the Value of Information:  Upstream Applications

Abstract:

The theory of real options can be used to estimate the fair market value of exploration and development prospects.  The potential contribution of this approach is documented through a case study of lease bidding in the Gulf of Mexico.  The difference that is evident between option value and discounted cash flow comes from two sources:  (1) the objectivity of risk-free valuation, and (2) proper recognition of the value of flexible management.  The relative importance of these two factors will vary from one application to another.  Although managerial flexibility is typically treated in the options literature as a response to new information on prices, the receipt and management of information regarding geology and technology can be equally important, as demonstrated by a simple example.

Lenos Trigeorgis

University of Cyprus and Real Options Group.

Making Use of Real Options Valuation Simple: Basics Overview and a Sampler of Applications

Abstract:

Provides an overview of basics of real options valuation illustrating how to simplify complex investment or decision problems by decomposing into a few basic building blocks, decision operations and option types connected in a modular fashion. It then provides a sampler of case applications from a wide variety of industry settings spanning the entire value chain (from R&D to marketing strategy), pointing out commonality in problem structures and basic building components.

� Doctoral candidate by PUC-Rio and Internal Technical Consultant by Petrobras. Author of the first website on real options at � HYPERLINK "http://www.puc-rio.br/marco.ind/" ��http://www.puc-rio.br/marco.ind/�. Comments are welcome and can be send by e-mail: � HYPERLINK mailto:marcodias@petrobras.com.br ��marcodias@petrobras.com.br� or � HYPERLINK mailto:marcoagd@pobox.com ��marcoagd@pobox.com�. Fax: + 55 21 25341579. Address: Petrobras/E&P-Corp/EngP/DPR, Av. Chile 65, sala 1702 - Rio de Janeiro, RJ, Brazil, zip: 20035-900.


� The author thank for the helpful comments to the participants from the MIT seminar Real Options in Real Life, Cambridge/USA, May 2002; from the 6th Annual International Conference on Real Options, Cyprus, July 2002; from the SPE Applied Technology Workshop, Rio de Janeiro, August 2002; and Alain Galli. Any error is mine.
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