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This set of companion materials comprises:

1. List of variables and data sources, and descriptive statistics

2. Description of the nine LRTAP agreements

3. Ratifications of the nine LRTAP agreements over time

4. Correlations

5. Properties of the models shown in Table 1 of the article

6. Simulated probabilities

7. Robustness checks

1. List of variables and descriptive statistics
	Variables
	Label in data set
	Description
	Sources

	Dependent variable
	
	
	

	Ratification
	ratif
	Ratification: no/yes (0/1)
	Own coding, based on information from the LRTAP secretariat (www.unece.org/env/lrtap)

	International factors
	
	
	

	Others (#)
	L_others
	Share of other countries (potential treaty members) that ratified one year prior
	Own coding

	Others (pop)
	L_others_pop
	Sum of populations of countries that ratified one year prior divided by sum of populations of all potential ratifiers
	Own coding; data for population from World Bank (2008) (see below)

	Others (gdp)
	L_others_GDP
	Sum of GDPs of countries that ratified one year prior divided by sum of GDPs of all potential ratifiers
	Own coding, data for GDP from World Bank (2008) 

	Neighbours
	L_neighbors
	Percentage of neighbouring countries that ratified one year prior
	Own coding

	Big countries
	L_big_3
	France or Germany or the UK have ratified the treaty one year prior (no/yes; 0/1)
	Own coding

	Competitors
	L_competitors
	Share of the five biggest trade partners that have not yet ratified the treaty


	Own coding, data for bilateral trade from IMF (2008) 

	Domestic factors
	
	
	

	Population
	pop
	Log value of population in 1000
	World Bank (2008)

	GDP
	gdp
	Log value of GDP in PPP, constant 2005international USD
	World Bank (2008)

	GDP p.c.
	gdppc
	Log value of GDP per capita in PPP, constant 2005 international USD
	World Bank (2008)

	Trade openness
	trade_op
	Log of trade openness: exports + imports divided by GDP
	Based on data from World Bank (2008)

	Veto players
	veto_players
	Political constraints index (POLCON III)


	POLCON 2005 (Henisz, 2009) 

	EU affiliation
	EU_status
	No formal affiliation (0), accession country (membership application pending) (1), member of the EU (2) 
	Own coding

	Pollution exporter
	polluter
	Deposition rate of pollution (SO2 in metric tons): total emissions of the country divided by the amount of pollution that is deposited nationally. Net exporter of pollution if polluter > 1; net importer of pollution if polluter < 1
	Based on data from EMEP (Tarrasón et al., 2006)

	Control variables (time)
	
	
	

	Age of treaty (^2, ^3)
	t, t2, t3
	Age of treaty, squared value of age of treaty, cubed value of age of treaty (see Carter and Signorino, 2007)
	Own coding

	Post 1989
	post_coldwar
	Post-Cold War dummy (pre-Cold War = 0 / post-Cold War = 1)
	Own coding

	Treaty characteristics
	
	
	

	Treaty
	treatyno
	LRTAP treaties (1–9); see also below
	Own coding


	Variable
	Obs.
	Mean
	SD
	Min.
	Max.

	Ratification
	3609
	0.067
	0.25
	0
	1

	Others (#)
	3195
	34.26
	21.64
	0
	97.87

	Neighbours
	3195
	29.36
	32.76
	0
	100

	Others (pop)
	2712
	0.41
	0.29
	0
	1

	Others (gdp)
	3165
	0.53
	0.34
	0
	0.99

	Big countries
	3195
	0.74
	0.43
	0
	1

	Competitors
	2784
	50.78
	36.14
	0
	100

	GDP
	3050
	4.02
	1.67
	1.20
	7.81

	Population
	3180
	8.68
	1.51
	3.47
	11.90

	GDP p.c.
	3050
	9.13
	0.91
	7.10
	11.06

	Trade openness
	2673
	22.96
	1.93
	18.34
	27.39

	Veto players
	2908
	0.34
	0.20
	0
	0.714431

	Pollution exporter
	3081
	1.15
	0.82
	0.06
	3.4

	Post 1989
	3609
	0.88
	0.32
	0
	1

	EU affiliation
	3609
	0.66
	0.82
	0
	2

	Treaty
	3609
	4.93
	2.38
	1.00
	9

	Age of treaty
	3609
	6.87
	5.70
	0
	26

	Age of treaty^2
	3609
	79.73
	109.71
	0
	676

	Age of treaty^3
	3609
	1140.93
	2140.37
	0
	17576


Concept of ‘international factors’
Our conceptualization of domestic versus international factors implicates a somewhat narrow notion of ‘international’ effects, which are sometimes also called ‘reaction function’. A more comprehensive definition of international factors would also have to include broader, or non unit-specific, changes in the international system (e.g. technological innovation, end of the Cold War) and the effects of international or supranational actors (e.g. the EU, the UN, international courts, existing international regimes). Our analysis concentrates on international factors more narrowly defined, but will control for influences of other international factors (e.g. by means of treaty age, time polynomials and a Cold War dummy).

Countries not included in our sample

We exclude the USA and Canada, which are not geographically contiguous with the other countries and therefore are, from a geophysical viewpoint, not part of the same transboundary pollution problem. The USA and Canada joined the LRTAP process because they were (and still are) facing similar transboundary air pollution problems, and because the regime-building process has taken place in the Economic Commission for Europe (ECE), in which the USA and Canada are, for historical reasons, also members. We exclude San Marino, the Vatican, Czechoslovakia, Serbia and Montenegro. San Marino and the Vatican are extremely small and data for the explanatory and control variables are not available. Czechoslovakia does not exist anymore, and Montenegro and Serbia became independent countries only recently. However, the Czech Republic (since 1993), Slovakia (since 1993) and Serbia and Montenegro combined are included in our data set. 

Dependent variable

We focus on ratification, and not on signature, because ratification (and also accession) expresses a stronger commitment under international law. Moreover, countries sometimes accede to or ratify treaties without having signed them before. For the same reason we do not use the time delay between signature and ratification as a dependent variable. 

Competitor variable

Our sample comprises a maximum of 47 countries. Constructing the indicators for trade competitor behaviour with reference to the five biggest trade partners is computationally efficient and keeps a clear distinction between this indicator and the indicator for the ratification behaviour of all other countries. Moreover, the five biggest trading partners account for a very large share in most countries’ international trade. Trade competition effects could also be assessed on the basis of more complex indicators for the structural similarity of trade relationships. However, constructing such data is far beyond the scope of this paper and one existing such project has not yet made its data public (see Cao and Prakash, 2010).

2. The nine LRTAP agreements

	Treaty
	Place of signature
	Year of signature
	Open for ratification or accession
	Entry into force

	1979 LRTAP Convention
	Geneva
	1979
	17.11.1979
	16.3.1983

	1984 Protocol on Long-Term Financing of the Cooperative Programme for Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP)
	Geneva
	1984
	5.10.1984
	28.1.1988

	1985 Protocol on the Reduction of Sulphur Emissions or Their Transboundary Fluxes By At Least 30 per cent
	Helsinki
	1985
	13.7.1985
	2.9.1987

	1988 Protocol Concerning the Control of Nitrogen Oxides or Their Transboundary Fluxes
	Sofia
	1988
	6.5.1989
	14.2.1991

	1991 Protocol Concerning the Control of Emissions of Volatile Organic Compounds or Their Transboundary Fluxes
	Geneva
	1991
	22.5.1992
	29.9.1997

	1994 Protocol on Further Reduction of Sulphur Emissions
	Oslo
	1994
	12.12.1994
	5.8.1998

	1998 Protocol on Heavy Metals
	Aarhus
	1998
	21.12.1998
	29.12.2003

	1998 Protocol on Persistent Organic Pollutants (POPs)
	Aarhus
	1998
	21.12.1998
	23.10.2003

	1999 Protocol to Abate Acidification, Eutrophication and Ground-Level Ozone
	Gothenburg
	1999
	31.5.2000
	17.5.2005


3. Ratifications of the nine LRTAP agreements over time
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4. Correlations

	
	Ratification
	Others (#)
	Neighbours 
	Others (pop)
	Others (gdp)
	Big countries 
	Competitors
	GDP
	Population
	GDP p.c.
	Trade openness
	Veto players
	Pollution exporter 
	Post 1989
	EU affiliation
	Treaty
	Age of treaty
	Age of treaty^2
	Age of treaty^3

	Ratification
	1.00
	–0.09
	0.04
	–0.09
	–0.11
	–0.05
	0.06
	0.14
	0.03
	0.20
	0.19
	0.12
	–0.02
	–0.13
	0.14
	–0.04
	–0.06
	–0.05
	–0.03

	Others (#)
	
	1.00
	0.51
	0.93
	0.94
	0.79
	–0.82
	–0.29
	–0.14
	–0.29
	–0.36
	–0.15
	–0.05
	0.21
	–0.21
	–0.49
	0.83
	0.71
	0.60

	Neighbours
	
	
	1.00
	0.59
	0.52
	0.44
	–0.72
	–0.07
	–0.19
	0.24
	0.04
	0.17
	0.03
	0.05 
	0.14 
	–0.34
	0.39
	0.32
	0.27

	Others (pop)
	
	
	
	1.00
	0.96
	0.78
	–0.87
	–0.32
	–0.17
	–0.31
	–0.38
	–0.16
	–0.04
	0.10
	–0.26
	–0.66
	0.78
	0.66
	0.56

	Others (gdp)
	
	
	
	
	1.00
	0.84
	–0.87
	–0.31
	–0.15
	–0.29
	–0.37
	–0.15
	–0.03
	0.13
	–0.23
	–0.60
	0.74
	0.59
	0.47

	Big countries
	
	
	
	
	
	1.00
	–0.75
	–0.21
	–0.11
	–0.19
	–0.25
	–0.11
	0.01
	0.09
	–0.13
	–0.41
	0.59
	0.43
	0.33

	Competitors
	
	
	
	
	
	
	1.00
	0.20
	0.20
	0.05 
	0.19
	0.03
	–0.05
	–0.11
	0.05
	0.56
	–0.67
	–0.55
	–0.45

	GDP
	
	
	
	
	
	
	
	1.00
	0.83
	0.49 
	0.93
	0.19
	0.22
	–0.09
	0.53
	0.23
	–0.26
	–0.23
	–0.19

	Population
	
	
	
	
	
	
	
	
	1.00
	–0.06
	0.61
	–0.11 
	0.08
	–0.03
	0.19
	0.10
	–0.14
	–0.12
	–0.10


	
	GDP p.c.
	Trade openness
	Veto players
	Pollution exporter
	Post 1989
	EU affiliation
	Treaty
	Age of treaty
	Age of treaty^2
	Age of treaty^3

	GDP p.c.
	1.00
	0.70
	0.51
	0.29
	–0.17
	0.66
	0.18
	–0.26
	–0.23
	–0.20

	Trade openness
	
	1.00
	0.33
	0.38
	–0.19
	0.69 
	0.244
	–0.34
	–0.30
	–0.26

	Veto players 
	
	
	1.00
	–0.05
	0.07
	0.46
	0.17
	–0.11
	–0.09
	–0.08

	Pollution exporter
	
	
	
	1.00
	–0.05
	0.31
	0.01
	–0.05
	–0.07
	–0.07

	Post 1989
	
	
	
	
	1.00
	–0.01
	0.44
	0.30
	0.23
	0.18

	EU affiliation
	
	
	
	
	
	1.00
	0.21
	–0.16
	–0.14
	–0.12

	Treaty
	
	
	
	
	
	
	1.00
	–0.42
	–0.43
	–0.40

	Age of treaty
	
	
	
	
	
	
	
	1.00
	0.94
	0.86

	Age of treaty^2
	
	
	
	
	
	
	
	
	1.00
	0.97

	Age of treaty^3
	
	
	
	
	
	
	
	
	
	1.00


5. Properties of models shown in Table 1 of the article

	Model
	BIC 
	AIC 

	Model 1, baseline model
	1046.08 
	988.96 

	Model 2, H1 (Others (pop))
	964.40
	902.97

	Model 3, H2 (Neighbours)
	963.08
	901.66

	Model 4, H3 (Big countries)
	958.98
	897.55

	Model 5, H4 (Competitors)
	901.49
	840.86


6. Simulated probabilities

The simulated probabilities in the table below indicate the extent to which shifts in the respective explanatory variable from the minimum value to the maximum value, from the minimum to the mean, and from the mean to the maximum affect the probability of treaty ratification. The probabilities indicate by how much the probability of ratification increases from the baseline probability. The latter indicates the probability of ratification of a given treaty by a given country in a given year (on average); all variables other than the one of interest are set to their mean values.

Simulated probabilities for key explanatory variables

	Simulated probability Pr(ratification = 1)
	Min to max
	Min to mean
	Mean to max

	Others (#) (M1/T2)


	.34

(.16)
	.02

(.00)
	.32

(.16)

	Others (pop) (M2/T1)
	.08

(.03)
	.01

(.00)
	.06

(.03)

	Neighbours (M3/T1)
	.05

(.02)
	.01

(.00)
	.04

(.02)

	Big countries (M4/T1)
	.03

(.00)
	.01

(.00)
	.01

(.00)

	Competitors (M5/T1)
	– .03

(.03)
	– .02

(.01)
	– .01

(.00)

	Population (M2/T1)
	– .27

(.20)
	– .24

(.19)
	– .02

(.01)

	Pollution exporter (M2/T1)
	– .07

(.02)
	– .05

(.01)
	– .02

(.00)

	Trade openness (M2/T1)

	.66

(.26)
	.03

(.01)
	.62

(.25)


Notes: Robust standard errors in parentheses; all other variables are kept at their mean values. The models on which the simulated probabilities are based are indicated in brackets (M = Model, T = Table, with references to Tables 1 and 2 in the main text).

The figures shown below illustrate simulated probabilities for key explanatory variables in the form of graphs.

Simulated probabilities for time effects
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Note: all other variables kept at their means. 
Simulated probabilities for ‘Others (#)’
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Simulated probabilities for ‘Others (pop)’
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Simulated probabilities for ‘Neighbours’
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Simulated probabilities for ‘Competitors’
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Simulated probabilities for ‘Population’
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Simulated probabilities for ‘Trade openness’
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Simulated ratification probabilities for selected countries

	Country
	Simulated probability Pr(ratification = 1)
	Population
	GDP p.c.
	Trade openness
	Veto players
	Pollution exporter

	Switzerland
	.38

(.07)
	8.87
	10.44
	25.44
	0.63
	0.43

	Norway
	.39     

(.09)
	8.40
	10.68
	25.08
	0.51
	0.20

	United Kingdom
	.10

(.03)
	10.99
	10.24
	26.72
	0.35
	2.37

	Belgium
	.20     

(.07)
	9.23
	10.31
	26.00
	0.71
	2.12

	Italy
	.24     

(.04)
	10.94
	10.22
	26.41
	0.42
	0.91

	Estonia
	.03    

 (.01)
	7.22
	9.29
	22.29
	0.55
	1.86

	Romania
	.03     

(.007)
	10.01
	8.83
	23.22
	0.39
	1.11

	Portugal
	.03     

(.01)
	9.23
	9.89
	24.23
	0.41
	2.17


Note: Robust standard errors in parentheses; all other variable are kept at their mean values. Note that the values for some explanatory values are log values and differ from the ‘real world’ numbers (e.g. population).

7. Robustness checks

We have carried out a wide range of additional tests to examine whether our main results are robust. 

First, we ran conditional logit models that add additional controls for non-observed country and treaty heterogeneity. Fixed effects cannot easily be integrated in our baseline setup (models in Table 1 of the main text). Hence we use conditional logit models, which is the standard approach for integrating fixed effects in logistical models. However, the results should be regarded with great caution because conditional logit models are less appropriate for modelling the time dynamics of treaty ratification (they are not survival models); and our results in fact show that taking such time dynamics into account is important. These problems notwithstanding, the conditional logit approach adds another layer of controls for the possibility that specific environmental or political or economic problem structures produce specific types of agreements (see Mitchell, 2009) and also influence the probability of ratification. For instance, some forms of pollution might be more relevant for some countries than for others, and these circumstances may influence both treaty design and ratification choices; e.g. in the sense of an implicit upper limit of countries that a treaty will attract, heavier implementation burdens for some countries, or greater risk of principal-agent problems owing to uncertainty about mitigation costs and benefits. Model 3 in Table 2 of the main text shows that the effect of ratification by other countries (Others (pop)) remains highly significant if we add country fixed effects. When we add treaty fixed effects (Model 4), the coefficient still points in the expected direction but becomes insignificant. The first table below indicates that the effects of the other international factors are robust to this change in statistical approach. The only partial exception is the Competitors variable, whose effect points in the expected direction but becomes insignificant with treaty fixed effects. 

Second, we examined whether earlier treaties are ratified faster than later treaties, assuming that countries first opt for the ‘long hanging fruits’, and we also examined the opposite claim, that countries find it hardest to join the first agreement in a given issue area. We did not find support for either of these claims (see companion material 3).

Third, we examined the effects of our unit-external variables in non-lagged form. The results are shown below and turn out to be very similar to the results for the lagged variables. In fact, some of the unit-external effects become more significant and substantively stronger.

Fourth, we implemented the regressions with different definitions of the Big countries variable. The results (see below) are very similar.

Fifth, another potential challenge to our results concerns selection effects. As discussed in the introductory section, selection effects could bias our estimates if our model omits variables that affect both bargaining and ratification outcomes. The most obvious candidates, which are all included in our models, are power, capacity, domestic ratification constraints and possibilities for free-riding. 

One might argue that poorer countries or more powerful countries systematically obtain laxer obligations, or that they ‘count on’ being able (owing to a power or power of the weak effect) to get away cheaply with non-compliance later on. This could also mean that they ratify faster because of lower implementation costs. Our models include power and income variables. However, we also examined treaty characteristics (obligations specified in those treaties) but did not find convincing evidence for systematically ‘cheaper’ obligations in the nine LRTAP agreements for poorer or more powerful countries. Poorer countries and smaller countries are subject to somewhat less ambitious obligations in some (but not all) LRTAP agreements. But, when considered in terms of relative ability to pay for pollution abatement and in terms of relative marginal abatement costs, it is far from clear that poorer countries should find it easier (cheaper, relative to their national capabilities) to implement any given LRTAP agreement (see below).

Drawing on the Schelling conjecture, several authors have argued that countries with stronger domestic ratification constraints have more bargaining leverage (Tarar, 2001). If so, these countries should be more likely to obtain favourable bargaining outcomes and should, therefore, also be more likely to ratify. Again, we inspected the characteristics of treaty obligations and did not find significant differences across countries with stronger and weaker constraints (measured in our case by a Veto players indicator). Moreover, we include the Veto players indicator in our models, which makes selection bias unlikely anyway.

Finally, one might argue that ‘net exporters’ of pollution have more bargaining power because they can more easily live without an international agreement. Hence they may obtain laxer obligations. Again, even though our models include an indicator capturing pollution exports, we inspected the contents of the nine treaties and found no indication that net exporters of pollution have obtained laxer commitments.

Clogit models

	
	Model 1

Hypothesis H2

clogit, gp(cowcode)
	Model 2

Hypothesis H2

clogit, gp(treatyno)
	Model 3

Hypothesis H3

clogit, gp(cowcode)
	Model 4

Hypothesis H3

clogit, gp(treatyno)
	Model 5

Hypothesis H4

clogit, gp(cowcode)
	Model 6

Hypothesis H4

clogit, gp(treatyno)

	Neighbours
	0.02***
	0.01*
	
	
	
	

	
	(0.00)
	(0.00)
	
	
	
	

	Big countries
	
	
	1.10***
	1.02***
	
	

	
	
	
	(0.30)
	(0.32)
	
	

	Competitors
	
	
	
	
	–0.01**
	–0.00

	
	
	
	
	
	(0.00)
	(0.01)

	Population
	–0.34
	–0.52***
	–0.16
	–0.56***
	–5.24
	–0.74***

	
	(3.81)
	(0.20)
	(3.80)
	(0.20)
	(4.27)
	(0.22)

	GDP p.c.
	0.98
	–0.29
	0.76
	–0.24
	–0.25
	–0.67

	
	(1.13)
	(0.40)
	(1.14)
	(0.40)
	(1.27)
	(0.43)

	Trade openness
	–0.11
	0.94***
	0.09
	0.96***
	0.40
	1.18***

	
	(0.48)
	(0.23)
	(0.51)
	(0.23)
	(0.53)
	(0.25)

	Veto players
	–1.32
	0.64
	–1.57
	0.85
	–2.44*
	1.09

	
	(1.29)
	(0.71)
	(1.30)
	(0.71)
	(1.38)
	(0.75)

	Pollution exporter
	
	–0.87***
	
	–0.85***
	
	-0.77***

	
	
	(0.15)
	
	(0.15)
	
	(0.16)

	Post 1989
	–1.42***
	–0.59
	–1.30***
	–0.41
	–1.24***
	–0.84

	
	(0.38)
	(0.53)
	(0.37)
	(0.54)
	(0.39)
	(0.58)

	Age of treaty
	0.90***
	0.22
	0.83***
	0.03
	1.09***
	0.30

	
	(0.21)
	(0.16)
	(0.22)
	(0.18)
	(0.24)
	(0.20)

	Age of treaty^2
	–0.12***
	–0.04**
	–0.12***
	–0.03
	–0.15***
	–0.05**

	
	(0.02)
	(0.019)
	(0.02)
	(0.01)
	(0.028)
	(0.02)

	Age of treaty^3
	0.00***
	0.00***
	0.004***
	0.00**
	0.01***
	0.00***

	
	(0.00)
	(0.00)
	(0.00)
	(0.00)
	(0.00)
	(0.00)

	
	
	
	
	
	
	


	Observations
	1561
	1967
	1561
	1967
	1568
	1829

	χ2
	101.7
	231.0
	102.8
	237.1
	101.5
	213.2

	ll_0
	–362.1
	–527.8
	–362.1
	–527.8
	–338.3
	-489.6

	Ll
	–311.3
	–412.3
	–310.7
	–409.3
	–287.6
	-383.0

	N_group_drop
	7
	
	7
	
	6
	


Notes: Robust standard errors in parentheses. The Pollution exporter variable had to be dropped from the country fixed-effects models owing to time-invariant data.
, *** p < .01, ** p < .05, * p < .1

Main results: International factors without lags (compare with Table 1 in main text)

	
	Model 1

Baseline model
	Model 2

Hypothesis H1
	Model 3

Hypothesis H2
	Model 4

Hypothesis H3
	Model 5

Hypothesis H4

	Others (pop)
	
	0.10***
	
	
	

	
	
	(0.01)
	
	
	

	Neighbours 
	
	
	0.01***
	
	

	
	
	
	(0.00)
	
	

	Big countries 
	
	
	
	1.49***
	

	
	
	
	
	(0.35)
	

	Competitors 
	
	
	
	
	–0.02***

	
	
	
	
	
	(0.00)

	Population
	–0.52
	–0.61*
	–0.47
	–0.56
	–0.71*

	
	(0.34)
	(0.36)
	(0.37)
	(0.35)
	(0.41)

	GDP p.c.
	–0.21
	–0.27
	–0.46
	–0.25
	–0.86

	
	(0.72)
	(0.79)
	(0.77)
	(0.73)
	(0.75)

	Trade openness
	0.88**
	1.08***
	0.90**
	0.94**
	1.20***

	
	(0.39)
	(0.41)
	(0.43)
	(0.40)
	(0.44)

	Veto players
	0.92
	0.63
	0.26
	0.84
	0.82

	
	(1.14)
	(1.18)
	(1.16)
	(1.12)
	(1.24)

	Pollution exporter 
	–0.82***
	–0.95***
	–0.94***
	–0.86***
	–0.8***

	
	(0.24)
	(0.29)
	(0.26)
	(0.25)
	(0.28)

	Post 1989
	–1.77***
	–0.91***
	–1.49***
	–1.13***
	–1.42***

	
	(0.23)
	(0.29)
	(0.26)
	(0.27)
	(0.30)

	Age of treaty
	0.76***
	–0.35*
	0.44**
	0.34
	0.29

	
	(0.18)
	(0.21)
	(0.17)
	(0.21)
	(0.19)

	Age of treaty^2
	–0.09***
	–0.01
	–0.06**
	–0.05**
	–0.05**

	
	(0.02)
	(0.02)
	(0.02)
	(0.02)
	(0.02)

	Age of treaty^3
	0.00***
	0.00
	0.00**
	0.00**
	0.00**

	
	(0.00)
	(0.00)
	(0.00)
	(0.00)
	(0.00)

	Constant
	–16.06***
	–20.09***
	–14.40***
	–17.35***
	–13.47***

	
	(2.39)
	(3.04)
	(2.27)
	(2.45)
	(2.57)

	Observations
	2235
	2235
	2235
	2235
	2087

	χ2
	152.9
	184.6
	287.8
	196.8
	160.3

	ll_0
	–613.7
	–613.7
	–613.7
	–613.7
	–577.0

	Ll
	–484.5
	–445.0
	–470.9
	–471.0
	–441.8

	N_clust
	40
	40
	40
	40
	38


Notes: Robust standard errors in parentheses
*** p < .01, ** p < .05, * p < .1

Robustness checks without lags (compare with Table 2 in main text)

	
	Model 1

Hypothesis H1

(IV = others)
	Model 2

Hypothesis H1

(IV = others_GDP)
	Model 3

Clogit, group: cowcode
	Model 4

Clogit, group: treatyno

	Others (#)
	0.12***
	
	
	

	
	(0.01)
	
	
	

	Others (pop)
	
	
	5.67***
	7.10***

	
	
	
	(0.75)
	(1.13)

	Others (gdp)
	
	3.79***
	
	

	
	
	(0.56)
	
	

	Population
	–0.51
	–0.46
	–6.65*
	–0.48***

	
	(0.37)
	(0.38)
	(3.51)
	(0.17)

	GDP p.c.
	–0.04
	0.06
	0.96
	0.12

	
	(0.82)
	(0.80)
	(1.08)
	(0.36)

	Trade openness
	0.96**
	0.87**
	0.93*
	0.76***

	
	(0.42)
	(0.42)
	(0.49)
	(0.20)

	Veto players
	0.61
	0.40
	–1.29
	0.40

	
	(1.21)
	(1.24)
	(1.13)
	(0.66)

	Pollution exporter 
	–0.91***
	–0.87***
	
	

	
	(0.28)
	(0.27)
	
	

	Age of treaty
	–0.59***
	–0.01
	0.80***
	–0.27*

	
	(0.18)
	(0.19)
	(0.17)
	(0.16)

	Age of treaty^2
	0.00
	–0.03
	–0.13***
	–0.01

	
	(0.02)
	(0.02)
	(0.02)
	(0.01)

	Age of treaty^3
	0.00
	0.00*
	0.00***
	0.00**

	
	(0.00)
	(0.00)
	(0.00)
	(0.00)

	Constant
	–20.83***
	–19.98***
	
	

	
	(2.98)
	(2.68)
	
	

	Observations
	2235
	2235
	1794
	2235

	ll_0
	–613.7
	–613.7
	–422.0
	–568.5

	χ2
	125.1
	106.8
	202.9
	242.1

	ll
	–451.6
	–474.6
	–320.5
	–447.5

	N_clust
	40
	40
	
	


Notes: Robust standard errors in parentheses. The Pollution exporter variable was dropped from the Clogit models because of time-invariant data for most of our period of analysis.
*** p < .01, ** p < .05, * p < .1
Models with different definitions of ‘Big countries’ (1)

	
	Model 1
	Model 2

Dummy
	Model 3

Dummy
	Model 4

Ordinal variable (0–3)

	Big countries
	1.61***
	0.94***
	
	

	
	(0.51)
	(0.26)
	
	

	Big countries b
	0.70*
	
	0.16
	

	
	(0.42)
	
	(0.22)
	

	Big countries c
	–0.50
	
	
	0.26*

	
	(0.37)
	
	
	(0.14)

	Population
	–0.55*
	–0.56*
	–0.51
	–0.53

	
	(0.33)
	(0.33)
	(0.32)
	(0.33)

	GDP p.c.
	–0.25
	–0.26
	–0.18
	–0.20

	
	(0.72)
	(0.73)
	(0.71)
	(0.72)

	Trade openness
	0.92**
	0.94**
	0.86**
	0.90**

	
	(0.38)
	(0.39)
	(0.38)
	(0.38)

	Veto players
	0.88
	0.83
	0.96
	0.86

	
	(1.10)
	(1.08)
	(1.06)
	(1.09)

	Pollution exporter 
	–0.86***
	–0.87***
	–0.82***
	–0.85***

	
	(0.24)
	(0.24)
	(0.23)
	(0.24)

	Post 1989
	–1.44***
	–1.44***
	–1.68***
	–1.58***

	
	(0.25)
	(0.25)
	(0.22)
	(0.24)

	Age of treaty
	0.11
	0.06
	0.35
	0.18

	
	(0.24)
	(0.23)
	(0.23)
	(0.25)

	Age of treaty^2
	–0.03
	–0.03
	–0.05*
	–0.04

	
	(0.02)
	(0.02)
	(0.03)
	(0.03)

	Age of treaty^3
	0.00
	0.00
	0.00*
	0.00

	
	(0.00)
	(0.00)
	(0.00)
	(0.00)

	Constant
	–15.63***
	–15.68***
	–15.23***
	–15.62***

	
	(2.30)
	(2.32)
	(2.18)
	(2.31)

	Observations
	1967
	1967
	1967
	1967

	ll_0
	–571.6
	–571.6
	–571.6
	–571.6

	χ2
	215.9
	195.6
	168.5
	165.5

	ll
	–436.6
	–437.8
	–443.7
	–441.7


Notes: Robust standard errors in parentheses. Big countries: France or Germany or the UK has ratified the relevant LRTAP treaty one year prior (no/yes; 0/1). Big countries b: all ‘important countries’ countries (France, Germany and the UK) have ratified the relevant LRTAP treaty one year prior (no/yes; 0/1). Big countries c: France and/or Germany and/or the UK have ratified the relevant LRTAP treaty one year prior (ordinal variable: 0, 1, 2, 3).
*** p < .01, ** p < .05, * p < .1
Models with different definitions of ‘big countries’ (2)

	
	Model 1

United Kingdom
	Model 2

France
	Model 3

Germany

	lUK
	0.45**
	
	

	
	(0.19)
	
	

	lFrance
	
	0.84***
	

	
	
	(0.29)
	

	lGER
	
	
	–0.40

	
	
	
	(0.34)

	Population
	–0.48
	–0.52
	–0.47

	
	(0.31)
	(0.32)
	(0.31)

	GDP p.c.
	–0.14
	–0.22
	–0.15

	
	(0.69)
	(0.69)
	(0.67)

	Trade openness
	0.84**
	0.89**
	0.80**

	
	(0.37)
	(0.37)
	(0.36)

	Veto players
	0.99
	0.95
	1.11

	
	(1.05)
	(1.08)
	(1.05)

	Pollution exporter 
	–0.81***
	–0.86***
	–0.79***

	
	(0.24)
	(0.24)
	(0.23)

	Post 1989
	–1.64***
	–1.51***
	–1.73***

	
	(0.22)
	(0.25)
	(0.23)

	Age of treaty
	0.27
	0.17
	0.49**

	
	(0.22)
	(0.23)
	(0.24)

	Age of treaty^2
	–0.04
	–0.04
	–0.05**

	
	(0.02)
	(0.02)
	(0.02)

	Age of treaty^3
	0.001*
	0.001*
	0.002**

	
	(0.00)
	(0.00)
	(0.00)

	Constant
	–15.41***
	–15.36***
	–14.73***

	
	(2.12)
	(2.28)
	(2.12)

	Observations
	1988
	1988
	1988

	ll_0
	–582.9
	–582.9
	–582.9

	χ2
	163.6
	162.1
	164.6

	ll
	–455.2
	–452.2
	–456.4


Notes: Robust standard errors in parentheses. lUK: The United Kingdom has ratified the relevant LRTAP treaty one year prior (no/yes; 0/1). lFrance: France has ratified the relevant LRTAP treaty one year prior (no/yes; 0/1). lGER: Germany has ratified the relevant LRTAP treaty one year prior (no/yes; 0/1).
*** p < .01, ** p < .05, * p < .1
Obligations created by the nine LRTAP treaties

	
	Treaty
	Obligations

	1
	1979 LRTAP Convention
	Framework convention; same obligations for all countries; no specific emission reduction targets.

	2
	1984 Protocol on Long-Term Financing of the Cooperative Programme for Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP)
	Financial contributions to the monitoring and evaluation programme are scaled in part to income levels and country size; that is, financial burdens are related to national capabilities, but correlations between financial contributions and income and country size are in fact rather low.

	3
	1985 Protocol on the Reduction of Sulphur Emissions or Their Transboundary Fluxes by at Least 30 per cent
	Uniform reduction target for all countries: reduce sulfur dioxide emissions by at least 30% (base year 1980) by 1993.

We graphed Kaplan-Meier survival estimates and carried out stratified tests (log-rank, Wilcoxon) for equality of survivor functions to examine whether poorer or bigger countries ratify this agreement earlier. The assumption of equality of the survivor function across size and income categories has to be rejected (though this result is less clear when analysing categories separately). Richer countries ratify somewhat earlier, as expected, and country size has a positive effect on early ratification.

	4
	1988 Protocol Concerning the Control of Nitrogen Oxides or Their Transboundary Fluxes
	Uniform obligation for all countries not to exceed 1987 emissions by 1994.

	5
	1991 Protocol Concerning the Control of Emissions of Volatile Organic Compounds or Their Transboundary Fluxes
	Uniform obligation for all countries: reduce VOC emissions by at least 30% by 1999 from 1988 levels or any other annual level during the period 1984-1990, or to ensure that emissions of VOCs do not exceed 1988 levels by 1999 in case the emissions of VOCs in 1988 were below a certain threshold. While formally equal, these provisions create different de facto obligations for countries. We graphed Kaplan-Meier survival estimates and carried out stratified tests (log-rank, Wilcoxon) for equality of survivor functions to examine whether poorer or bigger countries ratify this agreement earlier. The assumption of equality of the survivor function across size and income categories has to be rejected. Country size has a minor positive effect on early ratification, and richer countries ratify somewhat earlier. Poorer countries do not seem to obtain ‘cheaper’ commitments, otherwise we should observe that poorer countries ratify earlier or at least not later than richer countries.

	6
	1994 Protocol on Further Reduction of Sulphur Emissions
	Country-specific reduction obligations defined in part through an integrated assessment model that takes into account various factors such as environmental damage and implementation costs. Reduction obligations correlate positively and significantly with income and country size, but these correlations are very small.

	7
	1998 Protocol on Heavy Metals
	Each country commits to reducing emissions of heavy metals. The baseline year can be chosen by each country individually within the time period 1985-95. We graphed Kaplan-Meier survival estimates and carried out stratified tests (log-rank, Wilcoxon) for equality of survivor functions to examine whether poorer or bigger countries ratify this agreement earlier. The assumption of equality of the survivor function has to be rejected. As expected, richer countries ratify somewhat earlier. But the picture remains unclear with respect to the size of countries. This can be viewed as an indirect test of the assumption that some countries are able to obtain ‘cheaper’ commitments. 

	8
	1998 Protocol on Persistent Organic Pollutants (POPs)
	Uniform obligations for all countries, with the exception of grace periods for specific POPs for transition economies/poorer countries. We graphed Kaplan-Meier survival estimates and carried out stratified tests (log-rank, Wilcoxon) for equality of survivor functions to examine whether poorer or bigger countries ratify this agreement earlier. The assumption of equality of the survivor function has to be rejected. As expected, richer countries ratify somewhat earlier. But the picture remains unclear with respect to the size of countries. This can be viewed as an indirect test of the assumption that some countries are able to obtain ‘cheaper’ commitments.

	9
	1999 Protocol to Abate Acidification, Eutrophication and Ground-Level Ozone
	Country-specific emissions ceilings defined in part through an integrated assessment model that takes into account various factors, including implementation costs. Reduction obligations correlate positively and significantly with income and country size, but correlations are very small.


� All simulated probabilities were computed with the CLARIFY software: Tomz et al. (2001); King (2000).
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