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Overview

During the last two decades several structural factors have affected the pace of natural gas market development: (i) deregulation and vertical unbundling of the gas industry, (ii) rapid economic growth in developing countries, and (iii) reductions in the cost of key technologies (such as natural gas liquefaction, shipping and regasification and gas extraction techniques such as horizontal drilling, which unlocked shale gas resources in the US). One stream of research on natural gas has focused on developing and using large-scale partial equilibrium models of natural gas markets for the analysis of different research questions (see e.g., Gabriel et al., 2012, Abada et al., 2013, Growitsch et al., 2013, Lise and Hobbs, 2008, Zwart and Mulder, 2006, Holz et al., 2008, Chyong and Hobbs, 2011). These models are data intensive and the quality of the model outputs depend on the quality of input data. One set of data that significantly affects the model output and results is marginal cost curves for natural gas production from different regions and producing fields. The majority of gas market models that have been developed so far rely on marginal cost data that is very fragmented and inconsistent (collected from different sources), often outdated, and its quality can be rather questionable. Several energy consulting companies (e.g., Wood Mackenzie, IHS CERA) provide proprietary information on marginal cost curves, which costs at least $150,000 pa and hence is, in general, not accessible to a wider audience. All in all, data availability on marginal cost curves of gas production for academic research is poor, which limits the analysis of natural gas markets and policies. To the best of our knowledge this research is the first publicly available study which provides a systematic and rigourous analysis of marginal cost curves for conventional and unconventional gas production for major producing regions. 

The structure of this paper is divided into five sections: (i) context and research questions; (ii) literature review of reservoir economics of both conventional and unconventional gas well development; (iii) methodology used to estimate marginal cost curves based on a set of geophysical characteristics of a particular gas field; (iv) outputs from the model based on real data for conventional and  unconventional gas; and (v) compares results for both types of gas and discusses the insights gained from the analysis.

Methodology
We have developed an integrated technico-economic model which is based on basic principles of petroleum engineering applied to estimate potential gas resources and model gas reservoir development. This model, together with major cost components of gas field development, is then added to the cash-flow model to derive the unit production cost. Then, varying the production profile, we are able to obtain an incremental production cost curve for a particular gas field. These incremental cost curves are then approximated to derive smooth, continuous marginal cost functions.
Results

Using the methodology described above and a set of input data related to geophysical characteristics of gas fields we obtain a set of marginal cost curves for both conventional and shale gas production for major gas producing regions. We then conduct a sensitivity analysis using Monte-Carlo simulation, which will help us to test the robustness of our cost curves with respect to the input variables. We examine the primary differences in the costing of each of the underlying processes in reservoir development (such as field development, well sizing, drilling, capacity building and operations) as well as the marginal costs of gas production will be gained through this research.
Conclusions

This research has two main objectives: (i) to stimulate further research on the economics of natural gas production, particularly to focus on deriving marginal production cost curves for convetional and uncoventional gas, and (ii) to make marginal production cost data publicly available for the energy research community.  We hope that this research will stimulate a greater focus on issues of independent data estimation and sharing for the benefit of better understanding of natural gas market economics, policies and developments.
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