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Mapping Responsibilities: An Unequally Distributed Pie

Developing countries now account for almost half of
cumulative global emissions compared with 31% in 1990

Responsibilities
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A bargaining game analysis of international climate
negotiations

Smead et al. (2014) use an N-player Nash bargaining game to
examine past failures and future prospects for an international
climate agreement

Each player’s strategy set is the interval [0,1] representing the
range of possible reductions: 1 representing the business as
usual (BAU) 100% emissions and 0 representing no emissions

di =player’s demand for some proportion of their BAU
emissions
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Setup

Players may also differ in size and similar demands from larger
players will mean more emissions

Let si represent the size of a player and t =
∑

i disi represent
the total of all demands made adjusting for the size of the
players

T is a global reduction goal ranging from 0 to 1. For a given
set of demands from all players, the payoff to each of them is
defined as:
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An Experiment on Multilateral Bargaining (With
G.Gosnell)

Each treatment consists of up to 8 rounds of a Nash
bargaining game framed as climate change negotiations,
where the negotiation terminates if the group meets the
‘global’ target in a given round

The global target becomes more difficult to attain as the
game progresses, beginning at 60% of global wealth and
reducing by 10% every two rounds

If the group does not meet the target by the end of Round 8,
group members receive δ = 10% of their initial endowment as
an unavoidable consequence of “dangerous” climate change.In
total, 6 players are involved in the negotiation
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Treatments

All group’s aggregate endowments are £100. In treatment
SYM, all countries begin with a symmetric endowment

All other treatments (ASYM, PSD, RSD, ASD) are
characterized by asymmetry in the distribution of endowments
(and corresponding impact on global CO2 emissions)

In these treatments, four Poor Country delegates receive an
endowment of £10 and two Rich Country delegates receive an
endowment of £30
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Design: Asymmetric Treatments
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Treatments with Side Deals
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Results: Velocity of Agreement

SYM ASYM PSD RSD ASD

Round of Agreement 2.5 3.1 2.3 3.5 3.1

Out of Agreement 0 2 1 0 0

Total Obs. 11 14 10 10 11
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Poor demand more under side deals
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Side deals by Rich are crucial for early agreement

Considering the PSD or ASD treatments, the Agreed
Maximum Demands of the Poor do not significantly differ
across successful and unsuccessful groups

However, in RSD or ASD the Agreed Maximum Demand of
the Rich significantly differs across the successful and
unsuccessful groups (WMW, 62.3 in successful groups vs.
72.6 in unsuccessful groups, p=0.028)

This result indicates that the extent to which high-emission
countries tie their hands is of paramount importance for group
success
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Leaning on others
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Implications
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Appendix Contact

Thank You!! a.tavoni@lse.ac.uk
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