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Overview

The energy security status of many oil consuming countries become worse due to the severe fluctuations of oil price, especially for the developing countries such as China and India, who face more risk for their lack of Strategic Petroleum Reserve (SPR). Some developing countries started there SPR plan in the past years, with expectation to eliminate the effect when an oil disruption occurs in the future. In the world oil market, there is probably an interaction among their SPR actions. So it is significant to study the optimal SPR policy including the best acquisition and release strategies for them under the interaction. Thus we developed a stochastic dynamic game model and used China and India, two of the biggest developing countries, as an example to analyze the optimal SPR strategies of developing countries. The players in the model compete with each other and make individual decision to minimize their expected total cost based on a stochastic dynamic programming algorithm. The empirical results of each player’s optimal SPR acquisition and release strategies in a few cases will be presented to identify the effects of various factors in the game of strategic oil stockpiling actions, which may be useful for the SPR policy makers in developing countries who intends to establish their SPRs.
This paper is organized as following. Following the brief introduction, Section 2 gives a mathematical statement of the stochastic dynamic game model. The detailed initialization and implementation of the model is described in Section 3. Section 4 presents and discusses the sample results of the optimal SPR policies for players in the game. Conclusions and policy implications are derived in the last section. 

Methods

Dynamic game analysis based on stochastic dynamic programming.

Results

The outputs of our model are the best acquisition or release choices for the players with respect to each period, each market state and each his own existing SPR size and the other player’s SPR size. Based on the optimal action choices, we can obtain the time paths of SPR size for China and India. We will implement our model in a few cases: the base case, high disruption continuation probabilities, and changed capacity limits.
Conclusions

In the game of developing countries for establishing or using their SPRs, the capacity limit of reserve plays an very important role in the international competition of managing strategic petroleum reserve.

The relase actions under an oil supply disruption should defer with the expected disruption continuation probabilities. When the continuation probabilities are high, it may be important for players to hold some stockpile till next period. 
Holding cost is also an important factor in the game of strategic oil stockpiling actions. Taking advantage of a lower holding cost will improve a country’s competition ability in the game.
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