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[poF] Self-enforcing international environmental agreements

S Barrett - 1994 - master-eddee.fr

IT 1S WELL-KNOWN that collective well-being can be increased if all countries cooperate in
managing shared environmental resources like the climate and ozone layer, but that if this
improved situation is attained, every country will earn even higher returns by free-niding on ..
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eook] Environment and statecraft: The strategy of environmental treaty-making:
The strategy of environmental treaty-making

S Barrett - 2003 - books.google.com

Environmental problems like global climate change and stratosphenc ozone depletion can

only be remedied if states cooperate with one another. But sovereign states usually care

only about their own interests. So states must somehow restructure the incentives to make .
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Strategic environmental policy and intrenational trade

S Barrett - Journal of public Economics, 19534 - Elsevier

This paper demonstrates that governments may have incentives to impose weak
environmental standards on industries that compete for business in imperfectly competitive
international markets, where 'weak'means that the marginal cost of abatement is less than .
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sook] Why cooperate?: the incentive to supply global public goods

S Barrett - 2007 - books.google.com

Climate change, nuclear proliferation, and the threat of a global pandemic have the potential
to impact each of our lives. Preventing these threats poses a serious global challenge, but
ignoring them could have disastrous consequences. How do we engineer institutions to ...
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Barrett (2016)

* Simple game-theoretic models showing whether and how
can change incentives,

aligning states’ self-interests with

* Generally, states struggle to cooperate voluntarily and enforce
agreements to cooperate

but that they find it relatively easy to coordinate actions.
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* Up to now: negotiators (and economists) have perceived
climate change as

requiring that states either negotiate national reductions in
emissions

or pledge to reduce their emissions voluntarily.
* Neither approach has worked.
* Two successes
(for both, however, ):
- Eradication of smallpox
- Montreal (1987)
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* Model: N-player version of Prisoner’s Dilemma.
* Country i chooses g; € {0,1} to maximize

Prisoners’ Dilemma Game
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Similar model: Classic (linear) public goods game.
Country i chooses Y; € [0, Y] to maximize

Assume bN > 1> b > 0.
Theoretical predictions not observed in experiments.

Co n d iti on al CoO pe rato rs Table 1. Equilibrium properties of various games

Equilibrium properties Dilemma/public goods Tre

Unique? Yes
Dominant strategy? Yes
First best efficient? No
Intermediately efficient? No
Symmetric? Yes

Barrett (2016)

Institutions (context) matter.

- Elinor Ostrom: success with some institutions on local
levels.

What about treaties? Participation remain voluntary, and
participants can withdraw (see Brexit).

Treaty Game in three stages:
Stage 1:
Stage 2:
Stage 3:
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e Backward induction.
Stage 3:

Stage 2: if and only if k > k, with k as
smallest integer greater than 1/b.

Stage 1: if k — 2 or fewer countries join, then country cannot
lose by joining since treaty will not be in effect anyway.

 If kK or more countries,

« If k — 1 join, then a country is
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* In equilibrium: k* = k countries join and play g; = 1 or
Y; =Y, rest does not join and playsq; = 0 or Y; = 0.
5 Treaty/chicken game
& % . Table 1. Equilibrium properties of various games
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&= i Equilibrium properties Dilemma/public goods Treaty/chicken
:I . Unique? Yes Yes™
TTTTTTT ”s(k ) Dominant strategy? Yes No
v i First best efficient? No No
: : Intermediately efficient? No Yes
; : Symmetric? Yes No
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Number of other players that play Signatory
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Every player better off with agreement than without it.

No player has incentive to deviate (definition of equilibrium),
even though signatories would rather be non-signatories
(chicken).

In dilemma game everybody free-rides, here only some do.
How much improvement? Depends on parameters. Aggregate
gainisYk™(bN — 1).

Trade-off: with large N, either k™or b is small.
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Eradication of smallpox biggest success story of international
cooperation.

Saving lives and sparing countries from costly and risky
vaccine.

. Here simplified version:
Country i chooses level v; € [0,1].
There is critical value v:
v; < v: disease remains locally endemic.
v; = U: disease is eliminated in i.
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* [ maximizes

Barrett (2016)

g(v™™) = 0if v™" < 7, and

. g(v™") = D ifv™n > 5
. 7_[lControl(v vmln < U) = f(D) =B,
. 7_L_l_Ellmmatlon(v; vf”tiin < 17) =a (<),
o 7_[l_Eradication(17; vTiin = 17) =a+D (> ,8)
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5 Weakest link game
i i
o e i
: i

N-2 N-1

Number of other players that play Eliminate

Fig. 3. In this weakest link game, there are two Nash equilibria, and one of
which yields a higher payoff for achieving eradication.
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Weakest link game

ﬂl_mdu'amm > (@ a+D

Payoff to an
individual player

Control

Elinsination
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] Table 1. Equilibrium properties of various games

0 N-2 N-1
Number of other players that play Eliminate

Fig. 3. In this weakest link game, there are two Nash equilibria, anc Equilibrium properties

Dilemma/public goods Treaty/chicken Weakest link

which yields a higher payoff for achieving eradication. .
Unique?

Dominant strategy?
First best efficient?
Intermediately efficient?
Symmetric?

Yes
Yes

Yes™
No
No
Yes
No

No
No
Yes
No
Yes
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@ Catastrophe avoidance game
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Fig. 4. In this catastrophe avoidance game, there are two Nash equilibria,
with selection of the better one, on the right, requiring coordination.
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Catastrophe avoidance game

£a ® 7+ (bN-1)F/N
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52 7+b(N-1)T/N-X
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7-(1-b)7/N-x
0 o Table 1. Equilibrium properties of various games

Coordination
Number of otl

Fig: 4. oy $hik Gitastrophe ave Equilibrium properties Dilemma/public goods Treaty/chicken Weakest link Catastrophe avoidance

with selection of the better on Unique? Yes Yes No No
Dominant strategy? Yes No No No
First best efficient? No No Yes Possibly
Intermediately efficient? No Yes No Possibly
Symmetric? Yes No Yes Probably
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* Differences between last two cases. In last game:
* Preferred NE could still be inefficient.
There could be asymmetric NE.
* Threshold for catastrophe might be uncertain.
(which turns game back into cooperation game)
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Montreal and CFCs: negotiators did not establish global goal.

Merely tried to limit production and consumption by banning
trade between parties and nonparties.

Free trade can bring “leakage” —emissions increase in non-
treaty countries.
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m;(Y;zY) = bY(z+ 1)[1 = 1(Y;zY)], vs.
m;(0;zY) = bYz[1 —1(0;zY)] + Y.
[(.) leakage rate.
With ban on trade, no leakage but also no gains from trade

(g()).

(Y;zY)=bY(z+ 1) —g[N — (z+ 1)], vs.
71(0;zY) = bYz+Y — gz.

—> (interior) tipping point.
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Payoff to an
individual player

bP/N
¥ —g(N-1)

Trade restrictions game

F[Hb(N—l)‘/N]—»

0
Number of other players that cooperate

Table 1. Equilibrium properties of various games

Equilibrium properties

Dilemmal/public goods Treaty/chicken Weakest link Catastrophe avoidance Trade restrictions

bYN
Y[b(N-1)+1]
—-g(N-1)
N-1

Coordination

Unique?

Dominant strategy?
First best efficient?
Intermediately efficient?
Symmetric?

Yes
Yes
No
No
Yes

Yes
No
No
Yes
No

No

No
No
Possibly
Possibly
Probably

No
No
Yes
No
Yes
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