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	FINAL EVALUATOR’S comments on revised paper (if any)
	Authors’ response to final evaluator’s comments

	The author has addressed some of the concerns raised about the original submission. Some of the material has been entirely removed (such as Poland’s power industry or LNG comparison), making the revision more focused. However, the resubmission still has the same characteristics as the original submission, and analysis presented is unclear.

1. The author states that Nash’s equilibrium is used as the basis for the analysis. It was worthy of the Nobel Prize in Economics in 1994. However, the author needs to clarify exactly how the concepts were adopted to define the problem in his work. The application of the theory needs to be explained.
2. The basic comment on the analysis in original submission was that a large number of equations are presented, none explained in detail. The revision does not address this concern at all. Again, to reiterate, the physical significance of the terms, and the resultant equations must be explained. It is not enough just to present an equation containing terms that are not even listed in a nomenclature section.
3. The second comment on the paper is disjoint between various sections or topics covered in the paper. For example, the author talks about major initiative of ARPEL, without explaining what the initiative is. Within a paragraph he states U.S. Department of Energy position, and then moving on to cuts in greenhouse gas emissions.

4. What was stated in the summary of the original review is also applicable here. The author has surplus material and information that is being lumped together. The result is not coherent enough to convey the value of his analysis.


	Why we use Game Theory and Nash´s equilibrium in this study? Because:
· We apply the Nash equilibrium, in trouble where there is strategic interaction between players, such as oil producers and energy producers. In this sector, every company makes decisions based on their prices and production levels that keep their opponents (competitors) and market. Moreover, alternative energy and hydrogen are especially now a strategic opponent oil. Game theory provides a set of mathematical tools for calculating profits and production volumes in markets including probabilistic environments. Therefore, it is logical for us to use the methodology of game theory to calculate volumes of oil production and hydrogen energy.
· Quantum Game Theory introduces the concept of states of order and minimum entropy, which is an extension of the Nash equilibrium, which best suits the dynamic processes of the oil industry and energy. Moreover, we used equilibrium concepts in a creative and unique, as evidenced in equations 15, 16, 17, 18, 19, 20. Finally, we show that the laws of probability apply dynamic systems completely stochastic environments such as oil and hydrogen.
The equation [1], indicates that net present value V, meets a brownian motion of mean α and standard deviation σ.
Equation [2], attests that the fundamental assumption of microeconomics is fulfilled, i.e. every economic agent maximizes intertemporal utility function.
Where  E  denotes the expected value;[image: image1.emf]  is the discount rate; I  the value of the investment or the cost associated with the flexibility of investment in time; and T  is the future value and unknown, in which the optimal investment must be made.
Equation [3], explicitly presents the evolution of the value of an option, depending on strategic variables such as price P, production cost C, amount of investment I, interest rates r, and volatility σ. 
Equation [4], measures the change in value of a real option depending on the variable production cost per unit C.
Equation [7] shows that the value of a real option is a function of the variable called energy efficiency e. Put in another way, philosophical and practical ISO 50001 certification has its econometric demonstration. Equations [5], [6], [7] are intermediate steps necessary to obtain the equation [7]. 
One explicit functional of C(e)  shows that it is entirely related to energy efficiency indicators.
Equations [8], [9] and [10], are a mathematical development to structure explicit form of modified Tobin's q *, where the variables are: Price P, Cost C, investment I, interest rate r and volatility σ . The calculation of q *, is the contribution of this paper.
Equations [11] and [12], indicate the time evolution of the oil reserves based on annual rate of increment in oil demand yD and annual rate of increase in reserves yR.
Equation [13] shows that any variation in the rate of oil production, as a result of increased demand has an impact on the duration of the oil reserves.
Equation [14] is an explicit form of the duration of the oil reserves in terms of initial data.
Equation [15] indicates that the sum of probabilities of each of the strategies chosen by each of the players in the oil market and hydrogen, must be equal to unit 1.
Equation [16], we can write a law of probability using matrix notation of Quantum Game Theory.
Equation [17], represents the utility function of a strategic game, with dependent variables: probability p of the profits of each player ui.
Equation [18], represents the utility function of a strategic game, using the Kronecker matrix product, widely known.
Equation [19] indicates the value of the standard deviation of utility, in a game of n players.
Equation [20] shows the linkage of Nash Equilibrium, or Maximum Profit with Minimal Entropy equivalent duly demonstrated in the paper by this author.
Equation [21], is a concrete application of game theory to global oil production. That is, one of the key parts of this paper.
In terms of energy efficiency and reduction of greenhouse gases is an important decision ARPEL member countries, to implement ISO 50001, which will reveal the amount of barrels of oil equivalent, which saves on refining plants and crude production when applied industry best practices, properly explained in ISO 50001.
This paper has a lot of information, which should be structured and correlated to be consistent and easy to read. As a result, each of the chapters and subchapters are converged to the same fundamental idea, economic necessity and defense of the environment to introduce in the global energy matrix alternative energy and hydrogen. Furthermore, in the short term is imminent start alternative energy has competitive pricing with oil.
In section 1 INTRODUCTION, we present the state of the art of energy economy and oil. Also, we review some publications suggesting that hydrogen future will be as a complement-operative of industrial processes and petrochemical refining. Finally, we explain how to use game theory in the field of oil and energy.

In section 2 PETROLEUM AND HYDROGEN TRUE STRATEGIC COMPLEMENTS, we teach strategic weight to calculate the global hydrogen, for which we have introduced some concepts such as:

How and when to apply investor's real option concepts in oil and energy. 

Energy efficiency and its impact on production costs.

Oil reserves and world energy game in a stochastic environment.

Quantitative evidences of a possible oil crisis.
Game Theory and War of Attrition in petroleum and energy sector.
Simulation and examples.

Hydrogen as catalyst for petroleum status quo.

In section 3, CONCLUSIONS, we recorded all the contributions of this work, a small part of which previously have been presented at international events organized by ARPEL and PEMEX. 
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