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Abstract

This study empirically investigates the effectivemeof international environmental
agreements (IEA). Although there exists large nundfeempirical studies regarding IEA
effectiveness, much of those studies focus on icatibn decisions and regulated
environmental behaviors at country level. This apph, however, is limited for investigating
the attributes of different treaties and identifyifactors affecting the success of IEA. To
avoid this limitation, this study develops a trebdyel panel data including 14 environmental
agreements adopted and entered into force lase&& yThis aggregated approach enables to
look further insights regarding the attributes ddcle IEA, and identify the factors
significantly affecting the effectiveness of agrests.

From our results, several treaty-specific attributere shown to be significant.
Specifically, sanction for non-compliance is the smanfluential inducement for the
effectiveness of IEA. A mechanism of financial atmnce for less-capable developing
countries is also found to be positive inducembnt, mechanism of technical assistance is
not significant at any statistical levels. Our lesalso indicate that involving larger number
of countries, especially large-scale fast-growireyedoping countries such as BRICs, is
another significant factor. Although this is notngeatible with a strict sanction for
non-compliance, introducing well-designed finanaméchanism may be one of possible
solutions for this incompatibility problem and magithe IEA more attractive and effective.

Keywords: environmental governance; internatiominmental agreements; legalization
and compliance; regime effectiveness; treaties
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The Effectiveness of I nternational Environmental Agreements.
Empirical Findingsfrom Treaty-level Panel Data

1. Introduction

As environmental problems becomes out-of-boundamesmore regional and global
issues, the international environmental agreenm@ats) has received rapidly increasing
attentior!. This treed is particularly significant since 1998rom 1990 to 1999, a total of 86
multilateral environmental agreements were adoptedontrast, only 49 and 56 were
adopted in 1970s and 1980s, respectively (Uniteibhg Environment Programme, 2085)
A comprehensive IEA database developed by Mitq2€l02-2010) now includes
approximately 1,000 multilateral and more than @,B0ateral environmental agreements.

Given greater recognition of the IEA, a number mpéical studies have been
conducted, and many of these studies show thaftbet of IEA is significant (See Helm and
Sprinz, 2000, Mitchell, 2004, Young, 1999 for coetpensive review). Although much of
these literatures focuses on single particulatyreach as the Long Range Transboundary
Air Pollution (LRTAP), this type of analysis canmmbvide overall effectiveness of IEA. To
overcome this difficulty, there have been a growingnber of studies analyzing more than
one environmental agreement in a single analytiaatework.

More specifically, quantitative analyses of mukiginvironmental agreements are of
two types. The first type is to assess decisionatifcation and their determinants (For
example, Roberts, et al., 2004, Ward, 2006). Thasd#ies can provide an important
information regarding factors attracting more coiestto the treaty, but they do not reveal
the relationship between ratification and environtakoutcome.

The second type is, as fully described in, to diyeanalyze the effect of ratification and
environmental outcome under different IEAs usindtipie regression models. This

approach should provide insightful implicationsamjng ratification-environment relations,



but existing studies are quite limited. One exaepis Murdoch et al. (2003), they
investigated both ratification decisions of theatres and subsequent environmental
behaviors using a set of regression equations. Menwthey estimated the model for each
treaty, and do not combine the treaties. Analydiffgrent IEA in a single analytical model is
difficult due in part because environmental behes/regulated are different among IEA.
They tend to use different units and make comparssody difficult empirically. See

Mitchell (2004) for technical discussions.

One of major limitations of these existing litenasi is that they do not explicitly
consider the attributes, or characteristics of IBWjough they are of great importance in
terms of regime effectiveness (Mitchell, 2010).0ksiderable challenge for the creators of
international environmental agreements is how gitemechanisms that deter defection
without deterring participation (von Stein, 200Bglatively “soft” law often garners
widespread participation, but it creates few cotecirecentives for states to improve behavior.
In addition, the effectiveness of IEA depends ardis that negotiators cannot control, such
as how many countries contribute the problem, sfienncertainty about a issue, and the
level of concentration of the regulated behaviordg/and Jacobson (1998). To fill the
academic gap and investigate the effects of difteaétributes on the success of IEA, we
need to employ an empirical approach different fyast studies.

The objective of this study is to empirically intigate the effectiveness of IEA, using a
treaty-level panel data. That is, data is develamedg a treaty as a unit of analysis, in
contrast to vast majority of studies which use ¢guas an analytical unit. In this study, we
develop a panel data including 14 environmentat@ments adopted and entered into force
last 20 years. The data is then analyzed usinfjxed-effects and random-effects models as
well as the Pooled OLS. This aggregated approaahles to look further insights regarding

the attributes of each IEA, and identify the fastmfluencing the effectiveness of



agreements.

This paper is organized as follows. Section 2 prissa model to examine the effect of
treaty attributes and other factors on the effectess of IEA. After presenting the model, this
section also describes the data and their souseesion 3 presents the results estimated from
the fixed-effects and random-effects models as asethe pooled OLS model. Given

interpretation and discussion of the results, eactisummarizes and concludes this study.

2. Empirical procedures
This section explains empirical procedures condlrtehis study. First we present the

estimated model. We then describe data and theicss.

The model
Consider the following model explaining the effgetiess of IEA:

y,=a+ XB+zy+v +E, 1)
where y, represents the |IEA effectiveness, defined by arali(mean of all ratified
countries) change in regulated behavior for treatyyeart. If a regulated behavior is
pollutant emissions such as the LRTAP and Monted| Kyoto Protocols, this variable is
defined by annual rate of change in emission reolig¢hot emission itself). If a regulated
behavior is conservation such as the Conventid@iabgical Diversity, this is defined by

annual rate of change in increase in protectedsaii@aus, higher values of, indicate

greater compliance in regulated behavior for ea#h |
X is a matrix of explanatory variables regardingfiest countries, such as per capita
GDP and population. Note that these vary acrods foe and treatiesZ is a matrix of

explanatory variables regarding the attributegety, such as number of ratified countries,



sanction procedures for non-compliance, and meckdar aiding incapable developing
countries. Note that some variableszh vary across treaties but not across time. This is
because the characteristics of the IEA are defivieeh the treaty is adopted, and they do not
change unless amendments are proposed and adopted.

In equation (1),v, +¢&, is the residual of the model;, is the treaty-specific residual,
which differs across treaties, but constant witkmiy particular treaty (i.e. time-invariant).
This pycan be viewed as an unobservable heterogenegigatf treaty. There are a number
of relevant factors of IEA affecting the effectiwss, but some of those are either not
available or cannot observable for researchersekample, there is no way to collect the
variables representing the quality and quantitysixeretariat office, and public perception of
the treaty are difficult to obtain, or not availalat all. However, if they are significant factors
affecting the effectiveness, omitting these vagabiesults in biased and inconsistent

estimates. This hypothesis is explicitly testedent section.¢  is the “usual” residual
which is 0 conditional mean, uncorrelated with, and homoskedastic.
If equation (1) is true, then it must be also tifuet
Ve QtXBHZy+V, +E 2

where y,, X, Z,and &, are their means. Subtracting (2) from (1) provides
time-demeaned transformation of the variables ardlts in the following:

(Y =) =(xc—%)B+(& %) (3)
This is known as the fixed-effects estimator — d&sown as the within estimator. The major

drawback of this model is that, as seen in the touahis
(¥ =6%) = (1-6a)+(x, 6% ) B+(z -67) B+(1-0)v, +(&, - 6F)) 4)
where @ is a function of g and o?.If g’ =0 (thatis, v, is always 0), thend

becomes 0 and equation (4) reduces to the OLS?IE0 (thatis, & is 0), then 8
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becomes 1 and the models turns to the fixed-effesttmator. The fixed-effects model is
appropriate if the differences between treatiesbmamiewed as parametric shits of the

regression function. In other settings, it mightnbere appropriate if to viewy, as randomly

distributed across treaties. This assumption widtpce the random-effects model. For more
technical details of the fixed-effects and randdfeets models, see Wooldridge (2001).

StataCorp (2009) also offers an excellent summatiyeopanel data models.

Data

To estimate the model presented above, extendioamation regarding the IEA and ratified
countries need to be collected from various souigash information includes three types
including: (1) regulated behaviors under the tre@ytreaty attributes; and (3)
socio-economic conditions of ratified countries. ¥esent these data and their sources

below.

(1) Regulated behaviors under the treaty

Different treaties regulate different environmerita@haviors. This study collects a wide
variety of pollutant emissions and conservatioordffor each of the treaties considered in
our analysis. First, for the Protocols relatedi® €onvention on Long-range Transboundary
Air Pollution (LRTAP), emission data are obtainednfi the Centre on Emission Inventories
and Projections (CEIP)However, this officially-reported raw data is amsistent and/or
incomplete in some parties and time periods. Tocatleese data problems, as suggested by
the CEIP, we use emissions data as used in the Ewiglels. These emission data is based
on officially reported emissions to the extent jloles but some of the officially reported data
have been corrected and/or gap-filled (Centre ors&on Inventories and Projections,

2009}¥. This emission data from the EMPE models inclusleprimary pollutants regulated



under the LRTAP-related Protocols, those includégpi®ur dioxide (SQ); Nitrogen oxide
(NO,); Non-methane volatile organic compounds (NMVORgrsistent Organic Pollutants
(POPs); and heavy metals.

For the Montreal Protocol on Substances that Dephet Ozone Layer and subsequent
4 amendments for each party is collected from O&Rrwretariat website(United Nations
Environment Programme, 2010). Although there araraber of different Ozone depleting
substances, consumption of Chlorofluorocarbons @kused for analysis in this study
given data availability and relative importance aegleting potential.

The Basel Convention regulates the transboundamements of hazardous wastes. A
country-level total hazardous waste generation filata 1997 to 2006 is obtained from the
Secretariat website (Basel Convention, 2010).

For the Kyoto Protocol to the United Nations FrarmginConvention on Climate
Change (UNFCCC), unlike other pollutants, counayel CQ emission data are readily
available and there are several sources. In thdysthe total emission from is obtained fro
the World Development Indicators (World Bank, 2009).

Finally, the Convention of Biological Diversity dfficult to analyze quantitatively,
because this Convention deals with wide varietgrofironmental and ecological entity and
many of relevant data are not available. We foltbelnternational Environmental
Agreements (IEA) Database developed by Mitchell (2002-2010) and use theratiarea
protected to maintain biological diversity to sudaarea. This should be reasonable because
maintaining and enhancing areas protected shoutdlate with various behaviors toward
environmental and ecological protection regulateden the Convention. The dataset is also

obtained from Mitchell (2002-2010).

(2) Treaty attributes



We use the following 4 explanatory variables regaydhe attributes of each treaty. They are
mainly adapted from thimternational Regime Database (IRD) developed by Breitmeier et al.
(2006). For relatively recent treaties that areinoluded in the IRD, we code the variables
from the original treaty documents aRejister of International Treaties and Other
Agreements in the Field of the Environment published by the UNEP (2005).

Sanction is binary indicator and is 1 if treaty provideBeamal compliance mechanism
for non-complying countri@sConsider is 1 if the treaty has a special considerations fo
developing countries in terms of regulations. Bameple, Montreal Protocol on Substances
that Deplete the Ozone Layer has dual regulationddveloping ad developing countries.
Such considerations may attract more countriese(@alty developing countries) to ratify a
treaty.Financial andTechnical take a value of 1 if a treaty includes a mechari@nfinancial
and technical assistance for developing countrespectively.

The data also includes two country-specific dumnf@st, BRICs is binary indicator,
which take a value of 1 if a treaty includes astemne of BRICs countries (Brazil, Russia,
India, and China). NextJSis also binary variable, taking a value of 1 & ttnited States
ratifies a treaty. These dummies may be significant, at either p@sdr negative, if a
participation of large-scale and fast-growing coiastis significant factor for making a treaty

effective or ineffective.

(3) Socio-economic conditions of ratified countries
Per capita GDP (2000 constant price) is used foodel as an indicator of average income
levels for ratified countries. This variable is eéakfrom théAbrld Development Indicators

(World Bank, 2009).



3. Resultsand Discussion
The estimated coefficients and their robust stathéamors from the Pooled OLS,
fixed-effects, and random-effects models are prtesein table 1. First of all, note that the
fixed-effects model eliminates any time-invariaatiables from analysis. In our case, a total
of 6 treaty-specific attribute variables as wellrgsrcept are dropped out from the model.
To identify an appropriate model for our analysis,conduct the Wu-Hausman test for
the fixed-effects and random-effects models. Urlkdemull hypothesis, the two estimates
should not differ systematically and a test cat#sed on the differenteThe test statistic is
sufficiently small to accept null hypothesis, iratiag that there is no systematic difference in
the estimated coefficients among the fixed-effactd random-effects models. We then
conduct the Lagrange multiplier test for an exiseeaf the random-effectsThe null
hypothesis of no random-effects is rejected at nttwaia 1% significance level. This indicates
that the use of random-effects model is appropf@teur analysis. This also indicates that
using the Pooled OLS model is not appropriatetice analysis. This is because an

unobserved heterogeneity among treaties,is significant component of the model. We thus

examine the fixed-effects or random-effects moét@igurther details to find the most
appropriate model in this study.

Next, using the random-effects model, we intergiretestimated coefficients and their
significance to identify the factors affecting thigectiveness of IEA. Overall, the models fit
the data reasonably well. Many of coefficientssigmificant at 1 or 5 statistical level and
their signs are almost as expected. Specificdlyy coefficient ofSanction is positive and its
marginal effect is highest among all other tregigesfic variables. Although many of
existing IEA do not include sanction measures featger participation in the treaty, our

results strongly indicate that this is counterpitke in terms of regime effectiveness.



Tablel. Theestimated resultsof |EA effectiveness equation (heteroskedasticiy robust
standard errorsin parentheses)

Dependent variable: overall changes in regulatéctier (CRB)

Variable Pooled OLS Fixed-effects Random-effects
Constant 0.696 — -0.079
(2.110) (0.140)
Ratified -0.001 ** 0.012 *** 0.013 ***
0.000 (0.005) (0.005)
Sanction 0.233 *** — 0.720 ***
(0.012) (0.010)
Consider 0.188 ** — 0.240 **
(0.099) (0.144)
Financial 0.367 * — 0.443 ***
(0.209) (0.121)
Technical 0.010 — 0.011
(0.044) (0.029)
GDPPC -0.020 -1.218 * -1.450 *
(0.016) (0.730) (0.786)
Non-OECD 0.004 0.004 0.004
(0.076) (0.087) (0.060)
BRICs 0.191 *** — 0.161 ***
(0.038) 0.032
us 0.195 — 0.171
(0.285) (0.222)
n 157 157 157
within R? 0.46¢ 0.47(
betweerR? 0.607 0.67:
overallR? 0.43¢ 0.49¢ 0.572

Note: One, two, and three asterisks indicate sizdissignificance at 10, 5, and 1% level.

The coefficient oFinancial is significant at 1% and its marginal effect is@ad

highest among treaty-specific variables. This iaths that a mechanism for financial

assistance for non-complying countries is a pasitiducement for the effectiveness of IEA.

This is expected because a number of developingtides do not ratify treaties due to

insufficient financial resources to meet environtaébehaviors regulated by the treaty. In

contrast, the coefficient @echnical is not significant at any significance levels.

The sign ofConsider is positive and it is highly significant. Thereeaeveral IEA



including such considerations. For examflblorofluorocarbons (CFCs) Phase-out
Management Plan under the Montreal Protocol for the Ozone depiesinbstances have
different targets and schedules for developed a&weldping countries. Such flexibility is
attracting more countries to participate, and shtwime positive inducement for making
treaties effective.

Ratified represents a number of ratified countries foeatyr and its coefficient is
positive and highly significant. Furthermore, tleefficient ofBRICs is also positive and
highly significant. These results suggest thattteaty is more likely to be effective if it
attracts more countries. This is particularly tifug treaty can attract large-scale fast-growing
countries such as BRICs. On the other hand, thificdeat for USis not significant at any

statistical levels.

4. Summary and Conclusions

There has been a number of studies conducted eadpimvestigation of IEA effectiveness,
but much of those studies focuses on ratificatiecisions and regulated environmental
behaviors at country level. This approach is eiffecto explore the factors affecting each
country’s ratification decisions, and subsequentrenmental behaviors. However, this is
limited for looking into various attributes of earkaty and identify factors relevant to the
success of IEA.

This study empirically investigates the effectivesief IEA by developing a treaty-level
panel data that includes 14 IEA adopted and entiatedorce last 20 years. This aggregated
approach, using a treaty as a unit of analysigrdttan country, enables to look further
insights regarding the attributes of each IEA, mlahtify the factors significantly affecting

the effectiveness of agreements.
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From our results, several treaty-specific attribuaee shown to be significant.
Specifically, sanction for non-compliance is thestiafluential inducement for the
effectiveness of IEA. A mechanism of financial atmnce for less-capable developing
countries is also found to be positive inducemleat,mechanism of technical assistance is
not significant at any statistical levels. Our fesalso indicate that involving larger number
of countries, especially fast-growing developingminies such as BRICs, is another
significant factor. Although this is not compatibigh a strict sanction for non-compliance,
introducing well-designed financial mechanism mayobe of practical solutions for this
incompatibility problem and making the IEA morerattive and more effective.

Before closing this study, it must be pointed it this study is limited in terms of the
number of IEA considered for our empirical analy3ise most recent version of tHeA
Database Project (Version 2010.1) includes about 1,000 multilateaald more than 2,500
bilateral agreements for various environmental @wogical issues (Mitchell, 2002-2010).
Although many of those agreements cannot be adutfj@nalysis due to lack of relevant
data, relevant information have become more anc moccessible recently, due to several
efforts including thénternational Regimes Database andl EA Database Project®. Updating
the panel data and reanalyze the effectivenesg usder variety of IEA would be an

important extension of this paper.
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Notes

Mitchell (2003) defines that agreements condistl) instruments designated as
convention, treaty, agreement, accord, and proscamad amendments to such
instruments; (2) instruments establishing intergoreental commissions; (3) instruments,
regardless of designation, identified as bindingddjable sources (e.g., by a secretariat,
UNEP, or published legal analysis); or (4) instratsevhose texts fit accepted
terminologies of legally binding agreements.

Hereatfter, the IEA is referred to as multilateaVironmental agreements, those include
the Conventions, Agreements, Protocols, and Amentin&he bilateral environmental
agreements are not considered in this study.

This data is officially submitted by the partteshe LRTAP Convention to the European
Monitoring and Evaluation Programme (EMEP) via ttheted Nations Economic
Commission for Europe (UNECE)

For technical details of emissions data and themneration process, see European
Monitoring and Evaluation Programme (2008) Emisdiorentory Review 2008.
Available at, http://www.ceip.at/fileadmin/inhaleehep/pdf/iInventory Review 2008.pdf.
In the IRD, a formal compliance is categorizeddifferent types of provisions to achieve
compliance. Those types include: (1) suspensionayhbership rights; (2) exclusion
from membership; (3) imposition of financial/leconormpunishments; (4) Support for
capacity building to enhance compliance, and others

See Wooldridge (2001) for technical details.

We use the LM test developed by Baltagi and BB(), which modifies an original test
proposed by Breusch and Pagan (1980). The modédgdallows for unbalanced data and
reduces to the standard formula when data is batbpanel. See StataCorp (2009) for
technical details.

Information associated with the attributes of IEa#s been relatively easy to obtain,
because they are available from official treatyudoents. Data missing problem is
particularly serious for information regarding ttfeanges in environmental behaviors
regulated by the treaty.
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Appendix
International environmental agreements used s1gtudy
(Ratified countries as of January 1, 2010)

1. Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on the
Reduction of Sulphur Emissionsor Their Transboundary Fluxes by at least 30
percent
- Primary objective: To provide for a 30 per centueitbn in sulphur emissions or

transboundary fluxes by 1993.
- Date of adoption: July 8, 1985
- Date of entry into force: September 2, 1987
- Ratified countries: 28
- Pollutant used for analysis: $05Q)

2. Protocol to the 1979 Convention on Long-range Transboundary Air Pollution
Concerning the Control of Emissions of Nitrogen Oxidesor Their Transboundary
Fluxes
- Primary objective: To provide for the control oduetion of nitrogen oxides and their

transboundary fluxes.
- Date of adoption: October 31, 1998
- Date of entry into force: February 14, 1991
- Ratified countries: 27
- Pollutants used for analysis: NO+N(59)

3. Protocol to the 1979 Convention on Long-range Transboundary Air Pollution
Concerning the Control of Emissions of Volatile Organic Compounds or Their
Transboundary Fluxes
- Primary objective: To enhance the framework fordastrol of long-range

transboundary air pollution.
- Date of adoption: November 18, 1991
- Date of entry into force: September 29, 1997
- Ratified countries: 22
- Pollutant used for analysis: Non-methane volatitganic compounds (NMVOC)

(Go)

4. Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on
Further Reduction of Sulphur Emissions
- Primary objective: To set out measures to contndlr@duce sulphur emissions in
order to protect human health and the environmem fidverse effects.
- Date of adoption: June 14, 1994
- Date of entry into force: August 5, 1998
- Ratified countries: 26

" The objective of each IEA is taken from UNEP (2005
17



- Pollutant used for analysis: $Q5Q)

5. Protocol to the 1979 Convention on the L ong-range Transboundary Air Pollution on

Persistent Organic Pollutants (POPS)

- Primary objective: To control, reduce or elimindischarges, emissions and losses of
persistent organic pollutants.

- Date of adoption: November 18, 1991

- Date of entry into force: September 29, 1997

- Ratified countries: 21

- Pollutants used for analysis: Dioxide, hexachlorademe (HCB), Polycyclic aromatic
hydrocarbon (PAH), Polychlorinated biphenyl (PCByj

6. Protocol to the 1979 Convention on the Long-range Transboundary Air Pollution on

Heavy Metals

- Primary objective: To control emissions of heavytatgecaused by anthropogenic
activities that are subject to long-range transhlamy atmospheric transport and are
likely to have significant adverse effects on hurhaalth or the environment.

- Date of adoption: Jun 24, 1998

- Date of entry into force: December 29, 2003

- Ratified countries: 22

- Pollutants used for analysis: Palladium (Pd), Cadm{Cd), Hydrargentum (HQg)

7. Montreal Protocol on Substancesthat Deplete the Ozone L ayer
- Primary objective: To protect the ozone layer kg precautionary measures to
control global emissions of substances that dejtlete
- Date of adoption: September 16, 1987
- Date of entry into force: January 1, 1989
- Ratified countries: 196
- Pollutant used for analysis: Chlorofluorocarbons@s) (ODP Ton3

8. London Amendment to the Montreal Protocol on Substancesthat Deplete the Ozone

L ayer

- Primary objective: To strengthen the control praced under the Montreal Protocol
on Substances that Deplete the Ozone Layer (188@xtend the coverage of the
Protocol to new substances and establish finaneghanisms for the Protocol.

- Date of adoption: June 29, 1990

- Date of entry into force: August 10, 1992

- Ratified countries: 194

- Pollutant used for analysis: Chlorofluorocarbons@S) (ODP Tons)

9. Copenhagen Amendment to the Montreal Protocol on Substancesthat Deplete the
Ozone L ayer
- Primary objective: To strengthen the control praced under the Montreal Protocol

" Metric tons of Ozone Depleting Substances (OD&}hted by their Ozone Depletion Potential

(ODP).
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10.

11.

12.

on Substances that Deplete the Ozone Layer (188%tend the coverage of the
Protocol to new substances.

Date of adoption: November 25, 1992

Date of entry into force: June 14, 1994

Ratified countries: 191

Pollutant used for analysis: Chlorofluorocarbons@S) (ODP Tons)

Montreal Amendment to the Montreal Protocol on Substancesthat Depletethe
Ozone L ayer

Primary objective: To further strengthen the measdor the implementation of the
Montreal Protocol on Substances that Deplete tten®©tayer.

Date of adoption: September 17, 1997

Date of entry into force: November 10, 1999

Ratified countries: 179

Pollutant used for analysis: Chlorofluorocarbons@S) (ODP Tons)

Beijing Amendment to the Montreal Protocol on Substancesthat Deplete the Ozone
Layer, 1999

Primary objective: To strengthen the control measwnder the Montreal Protocol.
Date of adoption: December 3, 1999

Date of entry into force: February 25, 2002

ratified countries: 161

Pollutants used for analysis: Chlorofluorocarbons (CFCs) (ODP Tons)

Basel Convention on the Control of Transboundary Movements of Hazar dous
Wastes and Their Disposal

Primary objective: To set up obligations for Staseties with a view to: (a) reducing
transboundary movements of wastes subject to teelBzonvention to a minimum
consistent with the environmentally sound and Effitmanagement of such wastes;
(b) minimizing the amount and toxicity of hazardeusstes generated and ensuring
their environmentally sound management (includiisgpalsal and recovery
operations) as close as possible to the sourcerargtion; (c) assisting developing
countries in environmentally sound management®htéizardous and other wastes
they generate.

Date of adoption: March 22, 1989

Date of entry into force: May 5, 1992

ratified countries: 167

Pollutants used for analysis: Total Hazardous Wasteeration (1,000 tons)

13. Convention on Biological Diversity

Primary objective: To conserve biological diversfyomote the sustainable use of its
components, and encourage equitable sharing dfehefits arising out of the
utilization of genetic resources. Such equitabkeisiy includes appropriate access to
genetic resources, as well as appropriate trangtechnology, taking into account
existing rights over such resources and such téabgno

Date of adoption: June 5, 1992
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Date of entry into force: December 29, 1993

ratified countries: 187

Pollutant used for analysis: Ratio of area protktbemaintain biological diversity to
surface area (%)

14. Kyoto Protocol to the United Nations Framework Convention on Climate Change

Primary objective: To provide for policies and m&as to undertake the commitment
in Article 4 of the Convention, by setting quarddilimitation and reduction
objectives within specified timeframes for theitlaopogenic emissions by sources
and removals by sinks of greenhouse gases nototiedtby the Montreal Protocol.
Date of adoption: December 11, 1997

Date of entry into force: February 16, 2005

Ratified countries: 186

Pollutant used for analysis: GO
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