




Potential game theory applications in the oil & gas industry:
➔ Competitive bidding (tenders)
➔ Negotiations between partners

◆ Key trade offs
➔ Joint ventures & partnerships
➔ Rivalry between service providers
➔ Employee union relationships
➔ Division of oil & gas earnings in Russia
➔ Conflicts among countries concerning oil & gas pipelines

◆ In the Caucasus region
➔ Regional rivalries in Iraq about the division of oil & gas 

resources and revenues







A 2×2 game can be fully described by only 8 numbers (the payoffs 
of the two players). This simplicity gives them power (Robinson & 
Goforth, 2005).
➔ Topology results from the preferences of the players.
➔ The examination of different kinds of games renders what may 

be called topography.
Player preferences provide a useful framework for relating games.

Robinson, D., & Goforth D. (2005). The topology of 
the 2×2 games: A new periodic table. London and 
New York: Routledge, Taylor and Francis Group.



Robinson & Goforth (2005) “rule out indifference” (page 5), thereby 
excluding games in which at least two of the payoffs of one player are 
tied, such that that player is indifferent between the two corresponding 
strategies.
➔ As a result, classic games such as the coordination games 

(including pure coordination, coordination with assurance, and the 
battle of the sexes) are not considered.  

Robinson & Goforth (2005) also consider games that can be converted 
to one another via a monotonic transformation, to be equivalent.
➔ As a result of these two simplifications, the 8 payoff numbers 

combine to form a group of 144 games that may be characterized 
as truly unique.



Robinson & Goforth (2005) assigned payoffs using the 
numbers 1, 2, 3 and 4.
The payoff space is the discrete space {1, 2, 3, 4}×{1, 2, 3, 4}.
Number of 2×2 games with payoffs ranging from 1 to 4, with 
payoffs allowed to be equal:

(games for player 1)×(games for player 2)
= (4×4×4×4)×(4×4×4×4) = 44×44 = 48 = 65,536

Considering row and column swaps, only 25% of these 
games are distinct:

65,536÷4 = 16,384



Number of 2×2 games with no payoffs allowed to be equal:
(games for player 1)×(games for player 2)

= (4×3×2×1)×(4×3×2×1) = 4!×4! = 24×24 = 576
These games account for the following percentage of the total 
population:

576÷65,536×100 = 0.88%
Number of 2×2 games, with two payoffs allowed to be equal:

(games for player 1)×(games for player 2)
= (4×4×3×2)×(4×4×3×2) = 96×96 = 24×24 = 9,216

These games represent the following percentage of the total population:
9,216÷65,536×100 = 14.1%



Number of 2×2 games games with three payoffs allowed to be 
equal:

(games for player 1)×(games for player 2)
= (4×4×4×3)×(4×4×4×3) = 192×192 = 24×24 = 36,864

These games represent the following percentage of the total 
population:

36,864÷65,536×100 = 56.3%



Number of two-by-two games with all four payoffs being equal:
(games with all 4 payoffs equal, for player 1)×(games with all 4 
payoffs equal, for player 1)+[(games with all 4 payoffs equal, for 

player 1)×(all games excluding games with all 4 payoffs equal, for 
player 2)] + [(all games excluding games with all 4 payoffs equal, 

for player 1)×(games with all 4 payoffs equal, for player 2)]
= (4×4)+[(4)×(4×4×4×4−4)]+[(4×4×4×4−4)×(4)]

= 16+45+45 = 1008+1008 = 2032
These games represent the following percentage of the total 
population:

2,016÷65,536×100 = 3.1%



                                                    Number     %   
+-------------------------------------------------+--------+--------+
| Games with payoffs between 1 and 4              | 65,536 | 100.00 |
+-------------------------------------------------+--------+--------+
| Constant/zero sum games                         |    452 |   0.69 |
+-------------------------------------------------+--------+--------+
| Symmetric games                                 |    256 |   0.39 |
+-------------------------------------------------+--------+--------+
| Games with zero (0) tied payoffs                |    576 |   0.88 |
| Games with at least one (1) payoff tie          | 64,960 |  99.12 |
| Games with all four (4) payoffs tied            |  2,032 |    3.1 |
+-------------------------------------------------+--------+--------+
| Games with zero (0) strict Nash equilibria      | 31,264 |  47.71 |
| Games with one (1) strict Nash equilibrium      | 31,680 |  48.34 |
| Games with two (2) strict Nash equilibria       |  2,592 |   3.96 |
+-------------------------------------------------+--------+--------+
| Games with no dominant strategy                 | 33,856 |  51.66 |
| Games with dominant strategy for one player     | 26,496 |  40.43 |
| Games with dominant strategies for both players |  5,184 |   7.91 |
+-------------------------------------------------+--------+--------+
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According to Robinson & Goforth (2005), the following 
are the most relevant 2×2 games among the 144:
➔ Coordination games
➔ Battle of Sexes
➔ Stag Hunt
➔ Chicken
➔ Prisoner’s Dilemma



















































How to work out payoffs if relative gains are of concern































Coordination games:
➔ Cooperation among oil & gas companies in unitization 

processes in Brazil
➔ Petrobras (the Brazilian Oil Company) was predominant 

in the country’s oil & gas market
◆ Leading player with strong interests in negotiations 







Results of the the leading player deciding to hold a 
non-cooperative strategy (assuming the others would 
cooperate):
➔ Crisis of confidence for future negotiations resulted 
➔ Lack of willingness of other companies to invest in Brazil

◆ Bargain for better conditions
◆ Sell their rights and leave the region








