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Extended Abstract

Sustainable development requires satisfactory fulfillment of a group of criteria regarding the economic, environmental and social dimension of projects, while economic development is characterized by giving priority to the economic criteria. Often decisions to develop or conserve environmental resources are based solely on the criterion of economic benefit, as it is derived from the classical cost-benefit approach. The decision, though, to preserve the environment might be preferable to the decision of immediate development at the present time, even when only economic aspects are considered. This might be feasible by adding the option value to the preservation benefits. The option value emerges especially under the following conditions: i) there is uncertainty regarding the future benefits and costs, ii) the loss of the environmental resources and services is irreversible and iii) the decision to initiate development may be postponed for a later time.
This paper presents the international literature on the concept of option value of the environmental resources and on the different methodologies, developed recently in the field of environmental economics, for the assessment and estimation of the option value. Most of these methodologies solve analytically or numerically the stochastic differential equations used to model optimal stopping problems.

Furthermore, this work implements in a specific example three different methodologies proposed by Conrad (1997), Forsyth (2000) and Conrad and Kotani (2005). Conrad’s methodology results in a closed form solution that requires just spread-sheet calculations. Forsyth’s methodology requires a general numerical approach to find a solution to the problem using an iterative SOR algorithm. For that purpose a code in Visual Basic was developed on the basis of Forsyth’s pseudo algorithm. Conrad and Kotani methodology results in a closed form solution or a numerical approach to find a solution depending on whether the state variable follows a Geometric Brownian stochastic process or a Mean-Reverting stochastic process respectively. Each methodology requires an initial estimation of the economic value that the state of preservation or the state of the development will bring, the estimation of the stochastic process parameters that characterize the state variable, e.g. the volatility of the process, and the selection of an appropriate discount rate.

A case study is presented where the selected methodologies are implemented to address the dilemma whether to develop a gold mine in Thrace or to preserve the existing natural environment. This example of implementing option value assessment methodologies does not aim at providing a precise final result to support a decision towards development or towards preservation. Instead, it aims at demonstrating the applicability and at promoting the usage of the existing or hereby developed methodologies. Ultimately, the contribution of this paper is to enhance structural thinking for taking account all hidden benefits from the protection and preservation of environment in the framework of sustainable development.
Key words: Option Value, Uncertainty, Numerical Analysis, Dynamic Programming, Optimal Stopping Problem 
