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Abstract

Environmental agreements are voluntary coalitions which mostly regulate emissions and the exhaustion of natural resources. The analysis of
why and under which conditions countries (or policy makers) may be inclined towards concluding such agreements or not has been the focus of a
body of theoretical work at the interface of environmental economics and
the economics of coalition games. Traditional theoretical work predicted
that environmental agreements are hard to sustain due to the lacking enforceability of associated contracts and the incentive to free-ride. This
hypothesis is at odds with the enormous surge of such agreements in reality over the last few decades. Recent work by Rose and Spiegel (2009)
suggests that environmental agreements will be concluded and are stable,
because they work as a signal and help economies to get access to export
(and possibly other) credits. Hence, the reason for a conclusion of such
agreements is their interdependence with other policies, especially ones
that are related to international business. This paper sheds light on the
determinants of multilateral environmental agreement (MEA) participation. In particular, we pay attention to a country's international openness
by means of chosen trade and investment policies.
JEL classication: C23; C25; Q50; Q56; F18
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Introduction

Freeness of trade and multinational investment are often seen as major obstacles
to the protection of natural resources and the avoidance or reduction of emis-

1 It appears unsatisfactory that, at the beginning of the 21st century there
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1 For

instance, Greenpeace (2003, How does the WTO aect you, and why should you

care about it? p.

1) argues that 

The free trade agenda is increasing the production and
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is still little scope for a country to commit itself to the avoidance of environmental damage in a binding way. However, the existence of bilateral and  probably
more importantly  of multilateral environmental agreements (MEAs) and the
enormous surge of memberships in existing and new agreements of that kind
over the last four decades display a spark of hope that countries adopt strategies of environmental protection at the international level even in the absence
of their formal enforceability.
MEAs may be clustered into ve categories, which reect the dimensions
of environmental protection:

biodiversity; atmosphere; land; chemicals and

hazardous wastes; and regional seas and related agreements. Their objectives
and priorities vary signicantly not only across these clusters but even within
them. The rst MEA  Agreement concerning Co-operation in the Quarantine
of Plants and their Protection against Pests and Diseases  has been concluded
in 1960, covered 8 countries, and dealt with plant protection. Until 2006, another 353 MEAs came into existence so that the median one out of the 178 most
important economies was involved in 51 MEAs in that year.
From the perspective of traditional theoretical work on environmental coalitions (see Chander and Tulkens, 1992; Finus and Rundshagen, 1998; Finus, van
Ierland and Dellink, 2006), this surge in MEA membership is puzzling. Membership in a MEA is voluntary and there is no supra-national institution to enforce
commitments expressed in the associated contracts. Hence, when interpreting
environmental agreements as ones that are concluded in isolation of other means
of economic policy, there is little reason for countries to adopt costly measures
required to fulll their voluntary contracts. Recently, Rose and Spiegel (2009)
emphasized that environmental agreements should be seen as one dimension in
a large array of economic policies. Countries conclude such agreements to get
favorable treatment in other dimensions. In particular, Rose and Spiegel (2009)
argue and illustrate that participation in bilateral environmental agreements
provides a signal which leads to easier access to capital assets from partners in
such agreements.
It is this paper's task to shed light on the determinants of MEAs. In particular, we want to shed light on how trade liberalization  e.g., through membership in preferential trade agreements  or investment liberalization aect MEA
membership. We argue that membership in MEAs is to some extent reective
of environmental protection along the ve aforementioned lines. Then, is trade
or investment liberalization associated with a country's reduced inclination towards MEA membership and, in turn harmful for environmental protection?
Our results suggest the opposite conclusion and indicate that international economic coalitions provide a building bloc for the conclusion of environmental
agreements. We interpret our results as indirectly supporting the arguments in

consumption of natural resources at a rapid rate. This is adding to the destruction of ancient
forests, leading to overshing, as well as creating more and more pollution. WTO rules are
also being used to undermine global environmental agreements, principles and standards  ().
Moreover, Greenpeace (2003, Why is the WTO a problem? p. 1) notes that  Trade rules
can undermine environmental rules, laws and regulations. [...] Because of this, countries are
less likely to take action under certain global environmental agreements. Finally, they state
that  Free trade is accelerating the use of natural resources such as water, forests, sheries,
and minerals, much faster than they can be regenerated. While these remarks mostly pertain
to the consequences of membership in the World Trade Organization (WTO)  and, hence,
multilateral trade liberalization  environmental activists have similar reservations vis-à-vis
the formation of preferential trade agreements (see Hanyona, 2000; Hochstetler, 2002a, 2003).

2

Rose and Spiegel (2009): an increasing dependence of countries upon each other
through the process of globalization raises the pressure to agree upon eventually
costly environmental rules.
The remainder of the paper is organized as follows.

The subsequent sec-

tion provides a review of previous research on the conclusion of environmental
agreements. Section 3 sheds light on key features of the data on environmental
agreement membership in a large panel of countries and years. In particular,
this section will illustrate that such memberships are highly persistent so that
dynamic methods should be applied in empirical work. Section 4 briey summarizes the econometric models applied to estimate the regression parameters of
interest. Section 5 presents and discusses the ndings and quanties the impact
of trade and investment liberalization on MEA memberships. The last section
concludes with a summary of the most important ndings.

2

Previous work on environmental agreement membership

In the sequel, we distinguish between theoretical and empirical contributions to
the explanation of environmental agreement memberships.

2.1

Economic theory of environmental agreements

Economic theory addressed the issue of environmental agreement formation in
games mainly from two angles. One is to treat a clean environment associated
with such agreements as a public good which can not be achieved, since countries
nd themselves in a prisoners' dilemma (see Weikard, Finus and AltamiranoCabrera, 2006). The alternative class of models emphasizes the role of communications and negotiations (see Carraro, 1998; Bloch and Gomes 2003; Finus,
2003; Caparrós, Hammoudi, and Tazd"t, 2004; Carraro, Marchiori; and Sgobbi,
2005) which may not take place in the aforementioned strand of research.

2

In contrast to the above work, Breton, Sbragia, and Zaccour (2008) focus
on the dynamics of international environmental agreement memberships in a
dynamic game of emissions. Their model of the evolution and stability of such
agreements can lead to dierent steady states of full cooperation or partial
cooperation which are stable over time, and also to situations without feasible or
stable agreements. The outcome depends on the number of initially cooperating
countries, the level of pollution, and the way and extent to which defectors may
be punished.[5]
Rose and Spiegel (2009) concentrate on the interaction between economic
and non-economic relations. They show that the number of bilateral and multilateral environmental agreements have a positive impact on cross-holding assets.
Both the number of MEAs and bilateral ones increase economic exchange due to
its non-economic commitment to joint interests. With their theoretical model

2 These

theoretical models form the basis of some climate change simulation models 

such as CLIMNEG World Simulation Model (CWS)[10], the Stability of Coalitions Model
(STACO)[13], or the Climate Framework for Uncertainty, Negotiation and Distribution
(FUND)[29, 31]. These models suggest that the detection of environmental depletion through
climate change, the corresponding inuences on the economy, and the value of cooperation
promote the conclusion of environmental agreements.
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they proof that the number of MEAs equals a credible signal for a countrie's
discount rate, the reason for increasing cross-holded assets with this country.[27]

2.2

Empirical analysis of environmental agreements

Previous empirical work on the formation of environmental coalitions and agreements either focused on single multilateral agreements, on a subset of the existing bilateral agreements, or a subset of multilateral agreements with no participation restriction and which are no amendments to previous agreements.
For instance, Beron, Murdoch, and Vijverberg (2003) develop a correlated
probit model to study the probability of the 89 largest countries of the world to
ratify the Montreal Protocol. They distinguish above all between  power  and
 spillover  determinants of these countries. Power is reected in the inuence
a country has on the net benet of ratifying the Montreal Protokol similar to
positive network correlations.  Spillovers  allow to internalize partly the detrimental eect of an emission of ozone-depleting substances on other countries
than the emitting one.

The higher the contemporary emissions of a country

the its relative cutback in emissions will be and the more improtant its role in
emission agreements will be. Due to this  spillovers  generate correlations in
the decisions through trade with other countries.

However, Beron, Murdoch,

and Vijverberg (2003) did not nd evidence of a role for  power , contrary to
the hypotheses. They argue that economic power may well have a signicant
eect in international arrangements, but further reseach is needed on testing
such a variable.
Murdoch, Sandler, and Vijverberg (2003) focus on the ratication of the
Helsinki Protocol (which regulates sulfur emissions in Europe) in 1990. They
derive hypotheses about environmental treaty participation in a two-stage game.
In a rst stage, countries decide whether to participate in an agreement at all or
not. In a second stage, they determine the level of participation or the extent of
concessions made  i.e., emissions reduced. Empirically, they employ a spatial
probit model to estimate the probability of participation in the Helsinki Protocol
for 25 European countries to estimate the rst-stage part of they theoretical
model. Their results suggest that a higher level of a country's spillings and its
marginal cost of emission reductions exert a signicant positive impact on the
probability of participation. Other variables do not display a signicant impact
in the spatial binary choice model.[25]
Alternatively, Naughton (2006) analyzes the role of cross border pollution
as an incentive to cooperate with neighboring countries for multilateral environmental agreement membership.

In particular, she hypothesizes that the

probability of an environmental agreement in place declines with geographical
distance between two countries. She estimates the role of determinants of membership based on 41 countries, 37 international environmental agreements, and
the period 1980-1999. Using a spatial model for normally distributed, unlimited
independent variables, and cross-sectional data, she nds evidence of increased
cooperation among proximate countries. Moreover, an increase in invard FDI
or OECD membership raise the probability of participation in one of the 37
agreements.[26]
Rose and Spiegel (2009) study the economic benets of non-economic partnerships such as environmental agreements. Although environmental agreement
membership comes at a cost, it may generate benets which render them at-
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tractive on net. Using a sample of 221 country-pairs and the period 2001-2003,
they provide empirical evidence of the increased cross-holdings of assets at the
country-pair level if an environmental agreement is in place. Hence, countries
may raise bilateral capital ows when participating in environmental agreements. Their evidence suggests that this is true for both bilateral and multilateral environmental agreement participation.[27]

3

Data on MEA participation

Before turning to the regression analysis, it seems useful to study features of
the data on MEA participation which will represent the dependent variable of
our empirical models.

We gathered information about MEA participation of

178 countries between 1960 and 2006 from two sources.

The basis forms the

Socioeconomic Data and Applications Center's (SEDAC) database maintained
by the Center for International Earth Science Information Network (CIESIN,
2006).

In particular, we only considered those MEAs of the data-set which

fall into one of the ve aforementioned categories. Several other environmental
agreements related to economic, social, cultural, space, or noise treaties were not
included. Then, we augmented and updated this information by using data from

3 The augmented data-set covers the universe of MEAs

Mitchell (2003, 2007).

covering the considered dimensions. Altogether 353 such agreements have been
concluded among subsets of the 178 countries between 1960 and 2006.
The dependent variable we focus on varies across countries and years. It is
a count of the number of agreements a country is a member of in a any year
within the considered time span.

Since this variable is strictly non-negative,

methods for unlimited dependent variables are unlikely appropriate for its empirical analysis.
After 1972, the year of the Stockholm Conference, the number of MEAs has
increased tremendously.

Inter alia because of the conclusion of the Montreal

Protocol, the number of MEA memberships also increased after 1989. Figure
1 illustrates that MEA participation is not only but mainly a phenomenon in
the developed part of the world.

4

Notice that the number of MEAs of the

European Union (EU) declines in 2004. The reason for this has to do with the
Eastern Enlargement of the European Union as will become transparent in the
subsequent two gures.

3 We gratefully
4 In the gure,

acknowledge provision of the data by Ron Mitchell.
we display the number of MEAs concluded across the years by a few in-

dividual countries as well as blocs thereof. Among the latter are the European Union (EU),
the Organization of Economic Cooperation and Development (OECD), the less developed
countries (LDCs), and the world as a whole.

With aggregates such as EU, OECD, LDCs,

or world, we compute the average member country's number of MEA memberships for each
year. The denitions of the country aggregates change over time (for instance, the EU had 6
members in, e.g., 1969, but 10 members in 1983, and 25 members in 2006). LDCs are dened
in accordance with the classication of UN Oce of the High Representative for the Least
Developed Countries, Landlocked Developing Countries and Small Island Developing States
(UN-OHRLLS).

5

Beyond the evolvement of MEA membership over time, we provide further
details on its geographical spread by means of maps.

In particular, we dis-

play MEA memberships according to our denition for the year 2006 for both
the world as a whole and Europe. The gures clearly illustrate that there is a
region-specic element in the extent to which countries are inclined towards par-

5 Obviously countries in Europe participate in particularly

ticipation in MEAs.

many MEAs and the opposite is true for countries in Africa or Asia.

5 Notice

that a few countries are drawn in white in the maps, since our data basis of these

countries is very fragmented.

6

A closer look on Europe illustrates what we said before that Western European economies are much more eager to participate in MEAs than Central
and Eastern European ones are. Consequently, seven Central and Eastern European countries' (and Cyprus' as well as Malta's) joining the EU in 2004 is
responsible for the decline in the number of MEAs an average EU member
country is a member of in 2004 and thereafter. No regressions are needed to
see that these ndings are correlated with economic, political, and environmental factors. What is less obvious is the extent to which the  connectedness  of
countries in trade or investment agreements contributes to the process of MEA
participation.

4

Econometric model

The descriptive features of the data on a country's participation in MEAs over
time display a strong persistence.

In any given period, the number of MEAs

a country participates in has a strong impact on its subsequent involvement in
MEAs.

Hence, apart from fundamental economic, political, or environmental

determinants of MEA membership, a country's MEA history should be allowed
to play a role.

This feature may be captured by the inclusion of a lagged

dependent variable in the econometric model. We do so by following Blundell,
Grith, and Windmeijer (2002) to model the dynamics of the number of MEAs
a country participates in as a linear feedback model (LFM). The LFM assumes
that the conditional mean of the count variable is linear in the history of the
process.
Let

yit

of in year

denote the number of MEAs country

t, t = 1, ..., T .

Further, let

xit

i, i = 1, ..., N , is a member
K explanatory

represent a vector of

variables. The conditional mean in the LFM is then dened as

E (yit |yit−1 , xit , vi )

=

γyit−1 + exp (x0it β) vi

= γyit−1 + µit νi ,

7

(1)

νi ≡ exp(ηi ) is a permanent scaling factor for the individual specic mean,
and β are parameters to be estimated. The LFM can be motivated as an
entry-exit process with the probability of exit equal to (1 − γ). Note that µit νi
is non-negative, so that the mean value for yit is bounded below by γyit−1 .
where

and

γ

We apply several generalized method of moments (GMM) estimators. First
we use a one-step estimator, where the moments weighting matrix does not depend on the parameters to be estimated. In order to gain in eciency, we also
apply an ecient two-step GMM, which uses the estimates from the one-step
estimator for the moments weighting matrix. Additionally, we apply a continuously updated GMM estimator, that directly accounts for the dependence of the
moments weighting matrix on the parameters in the optimization (see Hansen,
Heaton, and Yaron, 1996).

6

As demonstrated by Windmeijer (2002), the two-step GMM estimator can
be severely biased downwards in small samples, i.e., for small

N.

This small

sample bias also applies to the continuously updating GMM estimator.

We

therefore use a nite sample correction in order to account for the small sample
bias by applying block-bootstrapping.

7 Further details to the applied estimators

can be found in Appendix 8.1.

5

Explanatory variables of MEA membership

We use a set of explanatory variables to capture the most important determinants of MEA membership. In line with the aforementioned theoretical work
on environmental agreements, we include and distinguish between three groups
of explanatory variables: economic, political, and environmental covariates.

5.1

Economic determinants

As for the economic determinants of MEA membership, we include real gross
domestic product (GDP) as a measure of a country's economic mass from Maddison's (2003) historical time-series which is available for a large set of countries.
To cover more recent years, we extrapolate GDP data by using indices of the
growth of GDP at real U.S. dollars from the World Bank's World Development
Indicators 2008. Similarly, we gather information about population size from
these two sources. The inclusion of log population together with log GDP accounts for size as well as income per capita in the empirical models.

In the

tables we use acronyms GDP and POP to refer to log GDP and log population,
respectively.
Further we include a binary variable LDC to indicate less developed countries. This indicator is provided by the United Nations Oce of the High Representative for the Least Developed Countries, Landlocked Developing Countries
and Small Island Developing States (UN-OHRLLS). It takes a value of unity if
an economy is classied as a developing country and zero else. Among the 178
countries in our data-set, 18 are LDCs according to that denition.

6 Additionally

to the eciency, an advantage of the continuously updated estimator is that

it is invariant to curvature altering transformations of the population moment conditions (see
Hall, 2005).

7 For

the one- and two-step GMM estimators we relied on the

which are made publicly available by Windmeijer (2002).
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ExpEnd GAUSS routines

Finally, we include two economic determinants of primary interest to our
study: a country's log potential exports and the number of bilateral investment
treaties.

We refer to the former as EXPORTS and to the latter as NBITS.

EXPORTS measures the importance of bilateral and multilateral trade costs 
most importantly for us, it is a measure of the bilateral and multilateral eects
of trade liberalization through preferential trade agreement (PTA) membership.
NBITS is a measure of a country's investment liberalization through bilateral
investment treaties (BITs). While NBITS simply reects the number of BITs of
a country, EXPORTS respects a nonlinear relationship of trade costs and PTA
membership on exports. We use EXPORTS instead of log observed exports to
(i) avoid an endogeneity of the variable in the regressions  MEA membership
could aect a country's bilateral trade ows  and (ii) to be able to compute
the impact of PTA membership on MEA membership through exports, while
respecting non-linear relationships between EXPORTS and PTA membership
suggested by economic theory (see Anderson, 1979; Anderson and van Wincoop,
2003).
EXPORTS is a predicted variable from a non-linear regression model, following the approach to estimate gravity models by Anderson and van Wincoop
(2003).

We calculate EXPORTS annually by using the corresponding values

of exporter and importer GDP and trade costs as well as PTA membership.
However, for the ease of presentation and notation, let us skip the time index
to explain how EXPORTS is calculated.
country

i to country j Xij

Nominal bilateral goods exports of

in U.S. dollars may be expressed in the following way

8

(see Feenstra, 2004, for a discussion):

GDPi GDPj 1−σ 1−σ 1−σ
tij Πi Pj
(2)
GDPW
PN
PN
where GDPi ≡
j (Xij ), GDPj ≡
i (Xji ) denotes nominal GDP of counPN PN
tries i and j , respectively, and GDPW ≡
i
j (Xij ) is world GDP. σ > 1
is the constant elasticity of substitution among products/varieties, tij are economic trade costs, and Πi , Pj are so-called multilateral resistance terms  a
measure of country i's outward and country j 's inward multilateral trade costs,
Xij =

respectively. For our purpose, we calculate



N
X
EXP ORT S = ln 
Xij  ,

(3)

j=1
where

N

denotes the number of importer countries.

GDPi GDPj
1−σ 1−σ 1−σ
is observable, but tij Πi
Pj
is not. We adopt
GDPW
the common assumption to model trade costs as
Empirically,

K
X
t1−σ
=
exp[
(δk τk,ij )],
ij

(4)

k
where

K

denotes the number of trade cost or trade facilitation variables

included in

δk

t1−σ
ij , δk

is a parameter of the

has to be estimated. Estimates of

8 To

δk

compute

9

k 'th

variable. While

τk,ij

τk,ij

is observed,

are obtained from a gravity regression

model, after including a stochastic term in (2), see Appendix 8.2 for details.
For convenience and in line with the literature (see Anderson and van Wincoop,
2003), continuous variables

τk,ij

such as bilateral geographical distance enter in

logarithmic form while indicator variables such as bilateral PTA membership
enter as they are. Similar to

1−σ
t1−σ
ij , Πi

and

Pj1−σ

are unobserved. Yet, they

2N equations which are
t1−σ
(see Appendix 8.2 for
ij
1−σ
and Pj
, we may compute

can be solved as solutions of a nonlinear system of
based upon knowledge of GDPs and estimates of
details). Ultimately, with estimates of

1−σ
t1−σ
,
ij , Πi

estimates of EXPORTS. Ultimately, we can also compute counterfactual values
of EXPORTS which are based on the assumption that ceteris paribus all PTAs
are abandoned world-wide.

The dierence between the cum-PTA vector of

EXPORTS and the counterfactual sine-PTA vector of EXPORTS is a measure
of the combined bilateral and multilateral eects on PTA membership on a
country's log exports. With this dierence at hand, we can compute the impact
of PTA membership on MEA membership.

The impact of NBITS on MEA

membership is straightforward.
We use data on nominal exports

Xij

in U.S. dollars from the United Nations

World Trade Database, information on PTA membership from the World Bank,
and variables on other trade costs (such as geographical distance, adjacency,
or common language) from a data-set made publicly available by the Centre
d'Études Prospectives et d'Informations Internationales (CEPII) to estimate

9 Information on the number of bilateral investment treaties of each

EXPORTS.

is taken from the United Nations Conference of Trade and Development Treaty
Database (UNCTAD, 2007). Similar to MEA and PTA membership, the number
of BITs varies considerably over time.

5.2

Political determinants

We have experimented with a variety of political indicators from various sources
in the specication. Most of them did not exhibit sucient variation over time
to be included in the empirical model and led to poor convergence properties of
the estimators. Here, we only present results which involve the index of political
freedom as constructed by the Fraser Institute (see Gwartney, Lawson, Sobel,
and Leeson, 2007) as a political determinant of MEA membership. This index
ranges from 0 to 10, with higher values indicating more political freedom.

5.3

Environmental determinants

Finally, we include two environmental determinants of MEA membership:

a

country's CO2 emissions per capita (CO2emissions) and a country's endowment
with agricultural land (in percent of total land area; AgrLand). Both of them
are taken from the World Bank's World Development Indicators 2008. We also
experimented with other variables such as total CO2 emissions from fossil-fuels
(thousand metric tons of carbon), CO2 emissions from solid fuel consumption
(metric tons of carbon), CO2 emissions from liquid fuel consumption (metric
tons of carbon), CO2 emissions from gas fuel consumption (metric tons of carbon), CO2 emissions from cement production (metric tons of carbon), CO2

9 Here,

we disregard the fact that, as an estimate, EXPORTS exhibits a condence interval.

This could be respected by using bootstrap methods, but with the models at hand the use of
bootstrap would be computationally intensive.
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emissions from gas aring (metric tons of carbon), per capita CO2 emissions
(metric tons of carbon), CO2 emissions from gas aring, combustible renewables and waste (percent of total energy), combustible renewables and waste
(metric tons of oil equivalent), electric power consumption (kWh per capita),
electric power consumption (kWh), energy imports (net percent of energy use),
energy use (kg of oil equivalent per capita), forest area (sq. km), land area (sq.
km), organic water pollutant emissions (kg per day), organic water pollutant
emissions (kg per day per worker), permanent cropland (percent of land area),
surface area (sq. km), and water pollution (percent of total organic water pollutant emissions) of the chemical industry, clay and glass industry, food industry,
metal industry, paper and pulp industry, textile industry, wood industry and
other industries (all of them available from the World Development Indicators).
However, these environmental variables are highly collinear with the included
covariates (including CO2emissions and AgrLand) and they do not contribute

10

signicantly to the explanatory power of the model.
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Results

Table 1
ONE-STEP

log

yit−1

TWO-STEP

CUGMM

BOOTSTRAP

0.198***

0.199***

0.0011***

0.2034***

(11.139)

(64.2309)

(240.0872)

(8.598)

Economical determinants:
GDP

POPU

EXPORTS

NBITS

LDC

0.5485***

0.5484***

0.0049***

0.543***

(8.019)

(103.5318)

(119.4441)

(5.9869)

0.055

0.0594***

0.0188***

0.0448

(0.8144)

(8.6253)

(36.4011)

(0.7446)

0.318***

0.3154***

0.0034***

0.3119***

(5.1909)

(38.6272)

(108.2624)

(4.5803)

0.007***

0.007***

0.0001***

0.0068***

(6.1229)

(44.7127)

(80.586)

(5.4015)

0.0933

0.1088

0.2805***

0.0622

(0.271)

(0.4027)

(5.5031)

(0.2394)

(t-statistics in parentheses, * signicance at ten, ** ve, *** one percent)

10 Results

are available from the authors upon request.

11

log

yit−1

ONE-STEP

TWO-STEP

CUGMM

BOOTSTRAP

0.1914***
(10.6145)

0.1919***

0.001***

0.2029***

(59.4349)

(204.054)

(6.8781)

0.5379***
(7.6693)

0.5391***

0.0049***

0.5102***

(77.7879)

(108.6083)

(5.5918)

0.0566

0.0601***

0.0187***

0.0565

(0.8453)

(8.8383)

(38.4599)

(0.9064)

0.3097***

0.307***

0.0039***

0.2958***

(4.9223)

(37.1758)

(79.8675)

(4.3976)

0.0068***

0.0068***

0.0001***

0.0068***

(6.1995)

(44.9448)

(89.6454)

(5.4212)

Economical determinants:
GDP

POPU

EXPORTS

NBITS

LDC

0.1049

0.1196

0.279***

0.0424

(0.3053)

(0.4438)

(4.7317)

(0.1593)

0.01***

0.0099***

0.0002***

0.0253

(8.75)

(32.4724)

(-21.8433)

(0.9865)

Political determinants:
PFI

(t-statistics in parentheses, * signicance at ten, ** ve, *** one percent)
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log

ONE-STEP

TWO-STEP

CUGMM

BOOTSTRAP

0.1967***

0.1957***

0.0027***

0.2082***

(9.1358)

(49.5287)

(65.8501)

(6.2009)

0.5458***

0.5516***

0.0074***

0.5272***

(7.4202)

(59.6425)

(89.6824)

(5.0884)

yit−1

Economical determinants:
GDP

POPU

EXPORTS

NBITS

0.0405

0.0448***

0.0115***

0.0376

(0.609)

(5.9114)

(18.7036)

(0.5779)

0.3002***

0.2995***

0.0063***

0.2917***

(5.0845)

(35.1257)

(42.4315)

(4.075)

0.0068***

0.0067***

0.0002***

0.0068***

(6.4989)

(39.7272)

(28.8509)

(5.2869)

LDC

0.1069

0.1211

0.2678

0.0642

(0.3147)

(0.4517)

(1.4614)

(0.2421)

0.0098***

0.0096***

0.0002***

0.0251

(8.4879)

(36.2793)

(50.9089)

(0.9259)

Political determinants:
PFI

Environmental determinants:
CO2emissions

-0.0097

-0.0102***

0.0011***

-0.0096

(-0.9841)

(-7.2073)

(-21.6885)

(-0.7023)

-0.0021

-0.0018***

0.0004***

-0.0016

(-0.733)

(-3.4083)

(12.0479)

(-0.4793)

AgrLand

(t-statistics in parentheses, * signicance at ten, ** ve, *** one percent)

EU

mean

Dierence in prediction and
counterfactual predition

Prediction of
MEA

Short run

Long run

15.3486

19.6954

50.3518

Counterfactual
prediction of
MEA

36.3402

min

0.0000

0.0000

0.0000

max

36.1945

118.0384

85.6590

std

10.6523

34.2937

24.7703

13

Dierence in prediction and

NAFTA

counterfactual predition

Counterfactual

Prediction of

prediction of

MEA

MEA

Short run

Long run

mean

9.0865

11.6598

36.8890

28.8507

min

6.3042

25.8734

20.9855

max

12.9940

53.8509

42.0634

3.4840

14.9065

11.5116

std

ROW

Dierence in prediction and
counterfactual predition

Prediction of

Counterfactual

MEA

prediction of
MEA

Short run

Long run

mean

3.4167

4.3843

min

0.0000

0.0000

0.0000

max

20.0025

67.6512

50.7258

4.5051

16.7701

13.2653

std

13.7467

10.9320

Table 7
WORLD

Dierence in prediction and
counterfactual predition

Prediction of
MEA

Counterfactual
prediction of
MEA

Short run

Long run

mean

6.3060

8.0918

min

0.0000

0.0000

0.0000

max

36.1945

118.0384

85.6590

8.1061

26.7387

19.6582

std

22.7748

17.2516

Our results are summarized in Tables 1 to 7. In every table there are four
columns. The rst column refers to results based on the one-step GMM estimator, labeled, ONE-STEP, column two reports estimates based on the efcient two-step GMM estimator, denoted by TWO-STEP, the third column
summarizes ndings based on the continuously updated GMM estimates, labeled CUGMM, and the last column reects block-bootstrap results, denoted
BOOTSTRAP, which correct the small-sample bias in the estimates of the
standard errors of the other estimators.
First note that the lagged dependent variable, labeled  yi,t−1  exhibits a
positive parameter estimate which is highly signicantly dierent from zero in
all models. This suggests that there is indeed strong persistence in the number
of MEAs concluded by countries. Neglecting the inerently dynamic nature of
MEA participation would invalidate estimates based on static models of MEA
membership.
An increase in economic mass as captured by GDP leads to an increase in the
number of MEAs concluded. Holding population constant, this suggests that
marginally wealthier countries are more inclined towards MEA participation
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than less wealthier ones. This nding is statistically signicant in all estimated
models. To some extent, this nding supports the existence of an environmental
Kuznetz-curve, which assumes an inverted U-shaped relationship between the
level of GDP and environmental pollution. A smaller GDP is associated with less
production and, hence, pollition. As GDP rises, an increase in production brings
about more pollution. With even higher GDP, producers may face a pressure
towards reducing pollution in spite of higher production volumes. Then, it may
be opportune to engage in multilateral agreements as indicated by our results.
Our results are supportive only of a positive nexus between GDP and a country's

11

willingness to reduce pollution as indicated by a bigger involvement in MEAs.

The results are less clear cut for population, POP. Controlling for a country's
economic mass by means of GDP, a change in population size does not carry
weight for the number of MEAs concluded.
Political freedom is positively and signicantly dierently from zero related
to a country's number of MEA memberships concluded. Hence, higher degrees
of political stability and democracy help proliferating a country's willingness to
participate in MEAs, all else equal.
In line with our expectations, a higher degree of pollution in terms of CO2
emissions reduces a country's willingness to commit itself to less pollution through
MEAs. However, the negative point estimate is not signicantly dierent from
zero in the preferred specications (ONE-STEP or BOOTSTRAP GMM).
Most importantly, our results are generally supportive of the view that a
country's interconnectedness with others in terms of trade and investment leads
to a broader engagement in multilateral environmental agreements.

Both a

larger number of bilateral investment agreements (BITs) and bilateral trade liberalization through preferential trade agreements (PTAs) lead to an increase in
the number of MEAs concluded. While the former is obvious from the parameter estimate of NBITS in the estimated models, the latter is not.

However,

we had to estimate the parameter of PTAs as a determinant of EXPORTS.
Very much in line with the literature on trade liberalization, we found a strong
positive and statistically signicant impact of PTAs on bilateral exports and,
hence, multilateral EXPORTS in our model involving a cross-section of nominal
exports for the year 2005. Consequently, a signicant positive impact of PTA
membership on EXPORTS together with a positive signicant parameter of
EXPORTS implies a positive eect of PTA membership for MEA participation.
Altogether, the results support the view that wealthier countries with a
strong inclination towards trade and investment liberalization are more in favor
of committing themselves to environmental standards, pollution reduction, and
other means of environmental protection through MEA memberships than other
countries, all else equal. At least to some extent, this nding is at odds with
concerns of environmental activists whereby the globalization of goods trade and
investments would be unambiguously detrimental for environmental protection.
How important is interconnectedness through trade and investment policy
for MEA participation? Clearly, the nonlinear nature of the econometric model
does not allow for a straightforward answer to that question which only rests
upon parameter estimates.

To shed light on the matter, let us focus on the

role of trade liberalization and undertake a radical experiment, abandoning

11 Notice

that this conclusion is also not contradicted by the insignicant role of being an

LDC for MEA membership after controlling for other determinants.
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all PTAs concluded world-wide in all years covered in our data-set.

Such a

change aects EXPORTS through six channels. First of all, it aects nominal
exports in (2) directly through the trade cost term

t1−σ
ij .

Second, it aects

exports indirectly (and in the opposite way) through both exporter and importer
multilateral resistance terms

Πi and Pj , respectively.

Third, by aecting exports

it exerts an indirect eect on exporter, importer, and world GDP. Since GDPs
and the number of PTAs concluded across the years, EXPORTS is a time-variant
variable and the impact on EXPORTS of abandoning PTAs counterfactually is
heterogeneous across the years. The time-specic eect of EXPORTS is then
scaled by the corresponding parameter estimate. However, notice that even a
homogeneous change in EXPORTS across countries and years would turn into
heterogeneous eects on MEA membership by virtue of the nonlinear nature of
the econometric model. The impact of PTA membership in MEA participation
is computed as the model prediction of MEA participation cum PTAs relative
to (minus) one without any PTAs.
Tables 6 to 6 summarize the quantitative eects of PTAs for the year 2006
 i.e., the last year in our data. Notice that the impact of PTA membership
on the number of MEAs will be large in that year as compared to ones in the
1960s, since the number of PTAs in place by 2006 was large.

There are four

tables, since we compute eects for dierent country-groups: European Union

12 North American Free Trade Area (NAFTA),13 the rest of the world

(EU),

(RoW), and the whole world covered (i.e., 178 economies). Each table has got
four rows of data and four columns.

The last two columns report absolute

predictions of MEAs concluded with and without PTAs for the average country

14 The rst column is simply

(in the top row) in each group considered in 2006.

the dierence between the last two columns in each table. Notice that the rst
column represents short-run  or contemporaneous  eects of PTA membership
in 2006. Introducing all existing PTAs in 2006 relative to a situation without
any PTAs leads to an increase of about 6 MEAs for the average country included
(see the upper left number in Table 6). This eect seems reasonable, since the
average number of predicted MEAs in that year is about 23 (see the number in
the third column at the top of that table). The eect is much lower in absolute
terms for countries in the RoW, and it is highest for EU member countries.
Overall, these results suggest that, for the average economy considered (see
Table 6), the number of MEAs concluded would be predicted to drop by more
than a quarter if all preferential trade agreements would be abandoned. Even
though the nexus between environmental protection and MEA participation
is not trivial, we argue that such a large change in international cooperation
through environmental agreements would bring about detrimental eects for
environmental protection.

12 Austria,

Belgium, Switzerland, Czech Republic, Germany, Denmark, Spain, Finland,

France, United Kingdom, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia,
Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Sweden

13 Canada, Mexico, and the
14 We also report minimum

United States.
and maximum eects along with the standard deviation of the

eects across the countries in each group.
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7

Conclusions

(preliminary) In this paper we make use of the dynamic linear feedback model of
Blundell, Grith, and Windmeijer (2002) to calculate the impact of economical,
political, and environmental determinants on the number of MEAs ratied by a
country. Our results can conrm the hypothesis that trade liberalisation actuates membership in MEAs.

The increasing connectedness of nations through

open trade boosts not only economic cooperation but also environmental arrangements. The strong positive values of our variables GDP, EXPORTS and
NBITS indicate this conclusion. In other words globalisation drives ratication
of MEAs all over the world. TO BE ADDED

8

Appendix

8.1

Econometric Model

A complication in estimating the econometric model arises as the within group
mean scaling estimator will be inconsistent for small

T,

since the lagged depen-

15 For estimation by the generalized method of

dent variable is predetermined.

moments (GMM), the LFM may be quasi-dierenced (see Wooldridge, 1997)
with

yit −

qit =
Dene

Pp

j=1

µit

θ = [γ1 , . . . , γp , β]0 .
(
θ = arg min

where

qi

is the

γj yit−j

T −p−1

−

yit−1 −

Pp

j=1

γj yit−1−j

µit−1

.

(5)

Then, the GMM estimator minimizes

N
1 X 0
q Zi
N i=1 i

vector

[qit ], Zi

!

N
1 X 0
q Zi
N i=1 i

WN

!)
,

(6)

is the matrix of instruments and

is a weights matrix. We use the full set of sequential instruments so that

WN
Zi is

given by:



yi1

xi1



xi2
..


Zi = 


.

.

yi1

···

yiT −2

xi1

···

(7)

xiT −1

The ecient weights matrix for the moments is dened as

WN (θ̂1 ) =

N
1 X 0
Z qi (θ̂1 )qi (θ̂1 )0 Zi
N i=1 i

The one-step GMM estimator

θ̂1

uses

WN =

weights matrix. The asymptotic variance of
var
ˆ (θ̂1 )

=

θ̂1



1
N

!−1

PN

.

0
i=1 Zi Zi

(8)

−1

as the initial

may be computed as

−1

−1
1 
C(θ̂1 )0 WN C(θ̂1 )
WN WN−1 (θ̂1 )WN C(θ̂1 ) C(θ̂1 )0 WN C(θ̂1 )
,
N
(9)

15 I.e.,

it is correlated with shocks in the past so that

E(xit uit−s ) 6= 0, s> 1.
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E(xit uit+j ) = 0, j> 0,

and

where

C(θ̂1 ) =

N
1 X ∂Zi0 qi (θ)
N i=1
∂θ

The ecient two-step GMM estimator

WN (θ̂1 ),

where

qi (θ̂1 )

θ̂2

.

(10)

θ̂1

uses the ecient weights matrix

is based on the one-step estimates

θ̂1 .

The asymptotic

variance of the ecient two-step GMM estimator is computed as

var
ˆ (θ̂2 )

=

−1
1 
C(θ̂2 )0 WN C(θ̂2 )
.
N

(11)

Hansen, Heaton, and Yaron (1996) suggest to directly account for the dependence of

WN

on

θ

in the optimization, an estimator known as the continuous

updating GMM estimator in the literature.

The main advantage of the lat-

ter estimator is that it is invariant to curvature altering transformations of the
population moment conditions (see Hall, 2005).
Because of the small sample bias of the two-step GMM estimator (see Windmeijer, 2002), we additionally use a nite sample correction based on blockbootstrapping. In order to preserve the time-structure of the data, we construct
our bootstrap samples by drawing from the pool of 176 countries 2000 times with
replacement, and then take for every drawn country all observations over time.
We then calculate the mean and standard observations over the 2000 bootstraps
for every estimated coecient, leading to our estimates for the block-bootstrap.
As the draws are taken from the sample, the nite-sample properties of our
sample are preserved for the bootstrapped standard areas. For more details on
the properties of the bootstrap method see for example Chapter 11 in Cameron
and Trivedi (2005).

8.2

Multilateral resistance terms

Even though multilateral resistance terms are unobserved, they can be obtained
as solutions to the system of nonlinear equations of the form

Π1−σ
i

=

N
X



∀ i,

θj =

yj
yW

∀ j,

(12)



∀ j,

θi =

yi
yW

∀ i.

(13)

Pjσ−1 θj t1−σ
ij

j=1

Pj1−σ

=

N
X

Πσ−1
θi t1−σ
i
ij

i=1
and

Pj1−σ , we only need to know nominal GDPs and bilateral

economic trade costs.

However, while GDPs may be directly gathered from

To solve for

Π1−σ
i

statistical sources, this is impossible for economic trade costs. Typically, trade

tij ≡ ezij β ,
0

where zij is a vector of observable trade
β is a corresponding vector of unobservable (but estimable)
parameters relating the elements of zij to tij .
Specically, we use the following observable variables as elements of zij :
bilateral geographical distance between countries i and j ; an indicator of contiguity of countries i and j which is unity if two countries have a common land
border and zero else; a common language indicator which is unity if countries i
and j have a common ocial language and zero else; a continent dummy which
economists model them as
barrier variables and
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is unity if two countries are located at the same continent; a colony indicator
which is unity if two countries had a colonial relationship in the past; a current
colony indicator which is unity if two countries had a colonial relationship after
World War II; an indicator which is unity if the two units

i

and

j

form one

country (such as Denmark and Greenland); and a preferential trade agreement
indicator which is unity if two countries belong to a such an agreement in a

16 All variables except for preferential trade agreement memberships

given year.

are time-invariant and collected from the geographical data-set made available
by the Centre d'Études Prospectives et Internationales (CEPII). We estimate
the parameters

β

by means of a cross-sectional regression model based on data

of the year 2006.
Potential trade ows are dened as the model predictions using equations
(2) and (12) and estimates of the parameters

β

cum xed country eects for the year 2006.

Notice that neighboring coun-

from a cross-sectional model

tries' weighted GDP and population exhibit time variation for two reasons:
rst, GDP and population change over time and so does weighted GDP and
population; second, potential trade weights change since GDPs change, preferential trade agreement membership changes, and, indirectly, the multilateral
resistance terms in (12) change through GDP and preferential trade agreement
memberships.
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