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DESIGNING INTERNATIONAL AGREEMENTS
TO CONTROL CARBON DIOXIDE EMISSIONS

BOMNMPOCblI ®OPMNMPOBAHNA
MBEXAOYHAPOAOHbLIX SKO/TOIMMYECKIMX COI JTALLUEHNI
MO KOHTPOJ1HO SMUNCCUMIN YT NTEKNCJ10IO TA3A

B paboTe nposeAeH aHa/ M3 pas/IMYHbIX cueHapues opmMmnpoBaHUA
Me>XAYHapOoHbIX 3KO/I0rMUYECKMX COralleHnii ua nprumepe cornalleHuns rno
BbI6pOCaM YI/1eKUC/I0Mo rasa; rnpeasio>keHa MoanunKaLumnsa CXemMbl pacnpese-
NeHnsa JOMONHNTE/IBHOro 6,1arococTOAHNUSA, MOJSTYHYEHHOro npu hopmMmpoBa-
HUWM cornalleHns, MedKfy CTpaHamMu-yyacTHUMKamu, Npu KOTOpoi Bce
CTpaHbl HalgyT uenecoobpasHbiM NognmMcaTb cornalleHue.

Global environmental problems such as carbon dioxide emissions are
characterized by the fact that quality of environment for each country de-
pends not only on country’s own emissions but also on the amount of pol-
lutant emitted by the rest of the world. This kind of problems requires in-
ternational agreements that make participating countries take into ac-
count negative effect created by their own pollution on other countries
while conducting individual policies. In practice, not all countries commit
themselves to participate in such agreements, e.g. non-participating coun-
try can be better off staying apart and extracting benefits from an agree-
ment formed by the rest countries. Various authors addressed issues of
fairness, implementability and efficiency of environmental agreements:
Caplan, Cornes and Silva (2003) show that efficient resource allocation is
possible to achieve in the presence of interregional transfers irrelative to
the initial permit allocation given that group of countries decides to parti-
cipate. However, participation decision is related to the design of agree-
ment itself. The analysis in here shows that proper design of equity rule
provides incentives for all potential signatories to sign the agreement.

We consider a game with four players: three regional regulators and
the global agency (GEF — Global Environmental Facility) whose responsi-
bility is to implement interregional transfers. The model includes two
multi-stage sub-games:

Participation game (sequential move): Stage 1. Regulator 1 decides
whether to participate in the agreement or not. Stage 2: Regulators 2 and 3
simultaneously decide whether to join the agreement or not.

Proportional equity game: Stage 1: Participating regions choose
amounts of global pollutant acting in accordance with agreement. Nonpar-
ticipating regions behave in accordance with decentralized policies. Stage
2. Having observed amounts of pollutant emitted, the GEF distribute
transfers for each participating country to maximize welfare function con-
sistent with proportional equity principle.
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First, we present regions’ decisions if they act noncooperatively and
apply their decentralized policies. Next, we show that if the GEF follows
proportional equity rule that preserves status quo ratio of regional welfare
levels, it is possible that country having first move advantage will find
beneficial to act independently and not to commit itself to cooperate, while
others find individually rational to sign the agreement. This is done by
comparing benefits of each region from participating in the grand coalition
(full participation) and benefits from the agreement in which region ha-
ving first advantage move, does not belong to the agreement formed by two
out of three countries (partial participation). Finally, we modify propor-
tional equity rule to preserve the proportion of welfare levels gained with
one non-signatory region. In this case free-rider incentive of the region
having first move advantage is overcome by giving it more utility than in
partial participation; it is also individually rational for the rest countries
to accept this scheme due to additional benefits coming from inducing first
region to participate.

The main result demonstrates that incentives to internalize externali-
ties for all regions can be created in the presence of international transfers
by proper implementation of proportional equity principle. In particular,
proportional equity rule that guarantees proportion of regional utilities in
partial participation to be constant provides efficiency of a scheme and in-
dividual rationality for each participating region.
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MOAE/IMPOBAHVE ®VHAHCOBO-3KOHOMUWYECKOW
OUEHKW NMN3NHIA B MHBECTULUMOHHDBLIX NMPOEKTAX

B nocnesfHee BpeMsi IM3NHT NOMYYMsT BCeobLLee NPU3HaHME U CTas nony-
NSIPEH Kak asibTepHATUBHLIV MeTof (hMHAHCMPOBAHUSI MHBECTULMIA B OCHOB-
Hble cpeacTBa. ABNAACL BbICOKOI®MEKTUBHLIM MeTO40M WUHBECTMPOBAHMS,
OH BbIFOAEH U yYyacTHMKAM SIM3NHTOBbLIX orepauuii, n rocygapctay. OCHOB-
HbIMU MPUYMHAMM 06pALLEHMSA K YC/Iyram SIN3NUHIOBLIX KOMMaHWi ABASIOT-
csl 6onbluasi TMBKOCTb NIN3UHTA, MEHee YKecTKue Tpe6oBaHUS Mo A0MNosHU-
TeNbHOMY 06ecrneyeHno U rapaHTUAM B CpaBHEHUU C KpeamTom, 6onee Npo-
[O/MKNTENbHbIE CPOKU (DUHAHCUPOBAHWUS, MeHblLee KO/IMYecTBo GlopoKpa-
TMUeCcKMX 6apbepoB, Ha/OroBble MpenmyllecTBa, 6o/iblias MoaaepXKKa co
CTOPOHbI MOCTABLMKOB. PbIHOK JIM3MHIOBbLIX YCAYT pacTeT ¢ KaXAbIM ro-
oM. OfHaKo HecMOTPS Ha NMpeumyLecTBa IM3NHTa nepes ApYrumMun HaH-
COBbIMM MHCTPYMEEHTaMu, 06beM N3MHIOBbIX OMNMnepaunii B o6lieM o6beme

mHBecTUUNI Pecnybnukn Benapycb coctaBnsetr 2 %, B P — 55 %,
B TO BpeMsi KaK B 3apy6eXXHbIX CTpaHax 3TOT MnokasaTe/lb BapbupyeTcs OT
15 po 30 %.

B nepcnekTnee NU3NHI KaK oAHa U3 PbIHOYHbLIX U BbICOKOpeHTaﬁerlb—
HbIX (QOPM MpeanpUHMMaTE/IbCTBA MOXKET AaTb PocT 06 MX 06bEMOB NHBEC-
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