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Overview
In recent years, coal gasification has been popularized as an advanced clean energy alternative to coal combustion. Furthermore, the interests of the power generation sector, which is constantly seeking for attractive environmentally friendly solutions, has promoted the development of innovative coal gasification technologies. Aside from the usual technical problems (e.g. design, reaction kinetics) which require complex problem-solving skills, engineers have to assess the efficiency and economic viability of these risky technologies. This task is not trivial due to the substantial amounts of managerial flexibility that need to be valued and understood. The flexibility arises from the specific features of the coal gasification technologies including, e.g., management's ability to defer the start-up of the project or – at the operational stage – expand/shrink, temporarily shut-down/reopen production, or switch between alternative products. The switching possibilities seem to be particularly interesting.

On repeated occasions, it has been found that classical discounted cash flow techniques could lead to incongruent adjustments to account for risk and, in consequence, undervalue projects with high extent of flexibility. Its value can be captured by modern methods such as real options analysis. In addition to allocating value to flexibility, real options valuation methods deliver decision-making criteria and formulate policies to maximize a project’s value.

The purpose of this paper is to present the specifics of coal gasification projects and highlight the importance of ‘switching’ possibilities within the gasification technology. 
The paper is organized as follows: the introduction paragraph provides an overview of coal gasification technologies and real options analysis. The second section delivers the developed valuation methodology for gasification projects. The third section presents the results and discussion. Finally, the paper closes with summary and conclusions.
Methods

Discounted cash flow analysis. Logarithmic cash flow returns method. Real options analysis – a risk-adjusted binomial tree.
Results

Firstly, combination of two type switching options makes a significant contribution to value creation.

Secondly, real options analysis delivers high strategic value to coal gasification projects, when compared to the traditional discounted cash flow analysis.
Thirdly, applying real options analysis to a gasification project changes the conventional decision-making criteria.
Conclusions

Managerial flexibility, inherent to coal gasification technologies, has a specific financial dimension. Real options analysis delivers a robust and credible value to a coal gasification project, when compared to the traditional discounted cash flow analysis, since it allocates value to flexibility. The presented valuation algorithm of two variants of the switching option (i.e. option to mothball/restart production and option-to-switch between different final products) is practical and captures – in the context of economic evaluation – uncertain characteristics of the coal gasification technology. Hence, the real options approach can be applicable to other similar valuation problems.
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