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Online appendix 
 

Data sources 

Dependent variable 

I retrieved information on water interactions from local newspapers made accessible 

through BBC Monitoring (http://www.monitor.bbc.co.uk/). This database provides 

translations of local media sources from around the world and thus lends itself to 

extensive content analysis to create event-datasets relying on local news rather than 

on western press agencies such as Reuters. This is especially helpful for the project at 

hand, where events that are of local (or even regional) importance, but do not feature 

high on the international agenda, are relevant for the topic of study. It thus allows to 

capture events not reported by major western press agencies and to avoid respective 

bias. Based on these newspaper articles, relevant events were coded according to the 

coding rules outlined in Table A.1. 

 

 Table A.1 about here 

 

A more detailed description of the data can be found in Kalbhenn & Bernauer (2001). 

 

As mentioned in the main paper, data on which countries share what river when is 

retrieved from the Shared River Basin Database, available online at 

http://www.prio.no/CSCW/Datasets/Geographical-and-Resource/Shared-River-Basin-

Database/. For the following basins, I manually added a missing country-pair: 

 

 Table A.II about here 

 

In addition, I checked the start and end year of each contingent country pair against 

the Correlates of War contiguity dataset and overwrote dates when applicable. 

Finally, I added missing data for time-invariant variables using data from previous or 

following years.  

 

Independent and control variables 

 

  Table A.III about here 
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Transformation dependent variable 

The main idea behind Crescenzi and Enterline's approach is that interstate 

relationships are defined by previous interactions, whose influence on the perceived 

current interstate relationship depends on how much time has passed between such 

interactions, the accumulation of occurrences of conflict and cooperation, and on 

current cooperative and conflictive `shocks‟, i.e. events that take place between two 

states at time t. This leads to the following measure of interstate relationships: 
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 (A.1) 

 

where the subscripts i, j, and t refer to the basin, dyad, and year respectively. 

`confl.temp.dist‟ and `coop.temp.dist‟ are short for conflict- and cooperation temporal 

distance. They are operationalised via the time that has elapsed since the last 

cooperative or conflictive event. The `level‟ of conflict and cooperation is the 

previously explained cooperation/conflict score. 

The first term of expression (A.1) differs from what Crescenzi & Enterline (2001: 

418) propose as it only considers conflict. Crescenzi & Enterline  in turn have event, 

i.e. cooperation and conflict, temporal distance in the numerator and event history in 

the denominator. The idea behind this decay function weighing the impact of past 

interaction is that `in the absence of interaction between two states, the relationship 

should dissipate‟ (Crescenzi & Enterline, 2001: 147). I opt for only including conflict 

in the decay function, since cooperation might simply cease after a certain number of 

events, because riparian states have agreed on how to deal with their common 

resource, i.e. by establishing a treaty stipulating certain pollution targets. Although the 

conclusion of a freshwater treaty does not preclude these states from cooperative 

interactions (i.e. reporting on their compliance with the agreement, etc.), such 

interactions are rather unlikely to be reported by local newspapers. A graphical 

illustration of the aggregation can be found below. 

 

 

Data illustrations 
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 Figure A.1 about here 

 

In the following, I briefly illustrate the data used for constructing the dependent 

variable. Looking at the cooperativeness/ conflictiveness of interactions between 

India and Pakistan in 2005 on the Indus basin (Figure A.1), we observe quite some 

variation in terms of the degree of cooperativeness/ conflictiveness. The event 

descriptions in Table A.IV reveal that basically all of these interactions refer to an 

Indian dam project disliked by Pakistan authorities. The information displayed in this 

table is meant to illustrate how the event data are coded. 

 

Table A.IV about here 

 

Figure A.2 about here 

 

Whereas Figure A.1 illustrates the degree of cooperation and conflict of different 

events in a single year, Figure A.2 shows yearly aggregated data for the interaction 

between Germany and the Czech Republic over the entire period of investigation. 

Apart from some conflictive events in 2004 and 2006, respectively (unwanted dam 

projects and cyanide pollution), interactions between the two countries are very 

cooperative. For instance, in 2001, Germany gave a considerable amount of money 

for the construction of a sewage pipeline and a central sewage station in the Czech 

Republic (this event drives the height of the bar in the middle of Figure A.2).  

 

Figure A.3 about here 

 

Figure A.3 shows the raw cooperation/conflict scores (dots) and the measure of the 

degree of cooperation/conflict in interstate relationships after applying transformation 

(A.1) (line) for the interactions between Hungary and Croatia on the Drava. We 

observe that both the conflictive and the cooperative events in 1999 and 2000 only 

slightly perturb the perceived relationships between the two countries, given that, 

previously, their interactions were rather neutral. Even the very positive event in 2007 

(score of 3) only leads to an increase of the interaction level to 1, given the long 

neutral history. 

 



 4 

Econometric approach 

Several estimators have been proposed for time-series-cross-sectional models with 

spatial lags.
1
 Franzese & Hays (2007) assess different specification and estimation 

choices
2
 both in terms of their asymptotic properties and small sample performance. 

They conclude that `S-ML seems to offer weakly dominant efficiency and generally 

solid performance in unbiasedness and SE accuracy, although it sometimes yields 

relatively little in reduced bias or enhanced efficiency relative to S-OLS and falls a 

little short of S-2SLS on unbiasedness grounds‟ (Franzese & Hays, 2007: 163). Hayes 

et al.'s Monte Carlo simulations show that, compared to OLS and S-OLS, the m-

STAR model estimated with S-ML is `clearly dominant for all estimates and estimate-

properties‟ (Hays, Kachi & Franzese, 2009: 25). That is, even for small T,
3
 S-ML 

outperforms the other estimators.  

 

Control variables 

While Table A.III gives an overview of the data sources for all independent and 

control variables, the following paragraphs provide more background on the control 

variables.  

 

Press freedom/ source neutrality 

The main caveat when using newspaper articles is that information is reported 

selectively (Franzosi, 2004: 167). However, as Franzosi (2004: 172) concedes: 

`perhaps all data are biased in some ways. What is important is to know the type and 

form of bias in order to be able to gauge its effect on evidence and conclusions‟. 

Accordingly, I introduce a variable indicating the neutrality of the media source, 

based on whether or not reporting is independent of the government. These data are 

retrieved from the World News Connection (WNC). For those sources for which 

WNC does not report an assessment, I use the issuing country's press freedom score 

as reported by Freedom House. 

 

Trade openness 

                                                 
1
 For an overview, see Elhorst (2003), Beck, Gleditsch & Beardsley (2006), Franzese & Hays (2007). 

2
 spatial ordinary least squares (spatial OLS), spatial maximum likelihood (S-ML), spatial two stage 

least squares (S-2SLS). 
3
 In the analysis at hand, T=11; the Monte Carlo simulations rely on T=10. 
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Following common practice, I account for trade openness by including the ratio of the 

sum of exports and imports to GDP as a measure of exposure to foreign trade. I take 

logs to account for the non-normality of this measure. 

 

Environmental commitments 

Countries that are generally more committed to international environmental protection 

might also be in the freshwater realm. Given that democracies tend to join more 

multilateral environmental agreements (Bernauer et al., 2010). I control for the 

number of multilateral environmental agreements a country is a party to in each year. 

Data are adapted from Mitchell (2002-08) and the environmental treaties dataset by 

CIESIN (2006). 

 

Ideological affinity 

Governments might be more willing to cooperate with those governments with whom 

they share common values. I therefore introduce a variable controlling for ideological 

affinity. This concept is operationalized via voting patterns in the United Nations 

(Gartzke & Jo, 2006). That is, countries that tend to vote similarly are conceived as 

being ideologically closer to each other than countries that usually vote in opposite 

ways. 

 

Economic strength and capabilities 

Apart from the willingness or incentives to sustainably manage shared resources, 

governments also need to have the ability to do so (Appelgren & Klohn, 1999; 

Recchia, 2001). I therefore control for economic strength (measured as per capita 

income), as reported in the Penn World tables, version 6.2 (Heston, Summers & Aten, 

2006). Further, I include total GDP as well as the difference in GDP and GDP per 

capita in a dyad to capture power asymmetries and relative capabilities. For instance 

Lowi (1993: 192-193) argues that cooperation over shared waters depends on the 

distribution of power between riparians. While Espey & Towfique (2004) do not find 

a statistically significant effect of treaty formation, Tir & Ackerman (2009) observe a 

positive effect and Dinar et al. (2010: 22) conclude that „power asymmetries impede 

cooperation no matter if the economically strong state is upstream or downstream‟. I 

use the log of both GDP and GDP per capita because of skewed distributions. 
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EU membership 

I include a joint EU membership dummy to control for possible effects of common 

EU legislation that might otherwise be incorrectly attributed to the effect of 

democracy. 

 

Basin characteristics 

I control for basin-specific effects, captured by basinsize with data taken from the 

Shared Rivers Basin Database, the number of riparians, and population density in a 

basin. Data for the latter is taken from LandScan (2008). In the case of border-

demarcating rivers I add a dummy for `mixed‟ basins, i.e. those basins that only partly 

demarcate a border. Further, to proxy whether or not the upstream country is indeed 

suffering from its own pollution (affectedness), I include the share of the basin in the 

upstream country. Finally, I account for whether or not upstream-downstream country 

pairs share basins with other flow directions (so that they reverse their role of up- and 

downstream country, respectively). 

 

Robustness checks 
 

 Tables A.V to A.XV about here 

 

I have checked the robustness of the results presented in the previous section in 

various ways (A.V to A.XV).
4
 First, I rerun the original model without the lagged 

dependent variable. Most of the main results remain. Second, I apply a different 

operationalisation of joint democracy, coding a dyad to be democratic if both 

countries have a polity score of 6 or larger. Not surprisingly, the results for 

democracy differ for some samples (e.g. the coefficient on the democracy dummy is 

insignificant for water quality), but other main results pertain. Third, rather than 

                                                 
4
 As in the main text, all coefficients are multiplied by ten for better readability. 

In addition to the presented results, I have included dyadic FDI measures. One might argue that rather 

than pure trade relationships, other financial flows such as FDI are important measures of countries' 

economic integration. Zeng and Eastin (2007: 991) point out the importance of measuring both FDI 

and trade openness to fully capture global economic integration. Similarly, Araya (2002), Guerin and 

Manzocchi (2006), and Büthe and Milner (2008) highlight the complementarity of trade and FDI. I 

checked for a potential effect of FDI using data from OECD (2008). There is no substantial change in 

any of the models presented and the coefficient on FDI as such is statistically insignificant throughout 

all model specifications, (sub-)samples and issues under consideration, which is why these results are 

not presented in detail. Finally, I assessed the impact of a dyad being in an ongoing military dispute. 

Data are taken from the UCDP Dyadic Dataset (Harbom et al., 2008). For the given time period, there 

hardly exist any inter- or intra-state conflicts. I have therefore chosen not to include the variable in the 

models presented here. 
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defining trade dependency as the lower bilateral trade to GDP ratio in a dyad, I use 

the lower ratio of the sum of one country's exports to and imports from the other 

country in the dyad to the total sum of the first country's exports and imports (cf. 

Bernauer & Kuhn, 2010: 16).
5
 While the results by and large confirm the main results, 

the coefficient on trade concentration is statistically insignificant for the border 

crossing water quality sample. 

 

In order to track whether the transformation of the dependent variable along the lines 

of Crescenzi & Enterline (2001) drives certain results, I have rerun all models 

including a) a moving average of conflict- and cooperation intensities, b) exponential 

smoothing, and c) the `raw‟ conflict and cooperation score rather than the current 

transformation. Most of the main results pertain, although, when using the moving 

average or exponential smoothing, the coefficient on IGOs becomes statistically 

significant for joint management in border-demarcating river basins. This is in line 

with the overall result that joint management events might follow a different pattern 

than those on quantity or pollution levels.  

 

Given that a very high fraction of all events coded actually pertain to either the Nile 

or Danube basins, I have rerun the models excluding these two basins. The main 

results survive, although some coefficients (e.g. the one on democracy and trade 

dependency for water quantity events in cross-border settings) turn statistically 

insignificant. 

 

Replication material 

The dataset and command files for the empirical analysis in the article can be found at 

http://www.prio.no/jpr/datasets. Open wqualup_all.m in Matlab and follow the 

comments in the file to replicate the analysis. In addition to the .csv-files with the data 

used in this analysis, the archive contains a file dubbed IRCCreplication.csv which 

includes all events and other variables from my own coding, explained in detail in 

Kalbhenn and Bernauer (2011). 

                                                 
5
 This is what Oneal (2003) refers to as trade concentration. 
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Online appendix tables and figures 
 

Table AI: Coding manual 
 

Country  country name 

Ccode  cow code  

Acr  cow acronym  

Basin  basin name  

Basinno  numeric basin code 

Basinacr  basin acronym 

Year  year  

Issue  water quality (e.g. action concerning pollution levels, freshwater treaty)  

water quantity (e.g. action concerning scarcity)  

joint management (actions that alter the flow of a river, such as the construction of a dam)  

Issueno  1= joint management 

2= water quality 

3= water quantity 

Event  briefly describe event, e.g. „Turkish prime minister visits Bulgaria, proposal on dam in Arda 

river‟ or „letter of Bulgarian envi minister to Serbian counterpart proposing joint expert 

group on waste water discharge‟ (you may copy and paste from source text)  

Ircc  Level of cooperation/ conflict, assign number from -6 to 6 according to attached list  

Descr  description of event type (e.g. signing of freshwater treaty)  

Direction  1= country 1 towards country 2 (e.g. send letter, initiate talks, ...)  

2= country 2 towards country1 

3= mutual 

Salience  1=low, 2=medium, 3=high  

1: citizens are hardly affected if at all  

2: some citizens, entrepreneurs, groups are directly affected, e.g. bathing prohibited because 

of pollution levels.  

3: citizens directly affected; economic interests, e.g. project creates jobs; demonstrations, 

lobbying; press article explicitly mentions citizens concern, worries, etc.  

Source  Source (name of newspaper, radio/TV-station) as indicated by BBC at the end of each hit  

add variables „source2‟, „source3‟, etc. should there be more than one source reporting 

exactly the same event 

Sourceloc  source(s) is/are located in  

1= country 1  

2= country 2  

3= third country  

4= various countries  

add variables „sourceloc2‟, „sourceloc3‟, should you have created „source2‟, „source3‟ before 

Neusour  Neutrality of the source: 1 if neutral, 0 if not. 

add variables „neusour2‟, „neusour3‟, should you have created „source2‟, „source3‟ before  

Case  number to identify events. Code first observation 1, increase by one for each observation if 

different event, use same number if same event (i.e. more than one dyad)  
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ircc 

6 alliance  

ratification of freshwater treaty  

5 official support  

signing of freshwater treaty  

4 agreement/commitment  

closing plant in own country that possibly leads to pollution in other country  

offering voluntary commitment, such as water supply 

financial support for water projects in other country, such as creation of sewage treatment facility 

any legally binding, cooperative actions that are not treaties  

cooperative/joint water management (irrigation, water supply, etc.) projects  

3 agreement of low scale  
visit by head of state with discussion joint water issues  

meeting of environmental ministers for talks on joint water issues  

drafting cooperation agreement/joint policy  

agreement to set up cooperative working groups  

setting up expert group (on joint water issues) 

2 verbal support  

official support of policy  

meeting of river commission with expression of policy goals  

minor reaction to environmental accidents, such as establishment of an information hotline  

invite inspectors from other country in order to dispel doubts on possible pollution, etc. 

1 minor official exchanges, talks or policy expressions  
meeting of high officials discussing joint water issues  

visit by lower officials for talks on joint water issues  

proposing talks on joint water issues  

submitting position on joint water problem  

demanding action from other country(code -1 if with negative connotation)  

informing other country about environmental accidents 

0 neutral acts  

rhetorical statements  

interaction by private actors (no involvement of government, officials, etc.) 

-1 mild verbal expressions displaying discord in interaction:  
proposing unwanted dam or other flow regulation  

demanding action from other country (code +1 if with positive connotation)  

delaying talks/refuse to take part in talks  

-2 strong verbal expressions displaying hostility in interaction:  
failure to report environmental accidents harmful to other country (e.g. oil leaking off sunken ship)  

turning to court  

making threatening demands and accusations (only if by officials)  

postponing heads of state visits  

refusing participation in meetings/summits  

-3 hostile actions:  

disposal of waste in shared water  

abrogation of a water agreement  

opening/closing a dam's flood gates causing harmful consequences for other country 

-4 breaking diplomatic relations  

intended pollution  

unilateral construction of water projects against another country‟s protest  

reducing flow of water to another country  

-5 any violent acts (that do not yet constitute a war)  

-6 violent conflict, formal declaration of war  
 

Some of the categories are adopted from the Freshwater Dispute Database (http://www.transboundarywaters.orst.edu/) 
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Table A.II Adaptation of Data 
 

Basin Change Reason 

Krka added Montenegro Yugoslavia (Serbia) country pair was missing 

Vardar added Montenegro Yugoslavia (Serbia) country pair was missing 

Struma added Montenegro Yugoslavia (Serbia) country pair was missing 

Drin added Montenegro Yugoslavia (Serbia) country pair was missing 

 

 
Table A.III: Cooperative/ conflictive events between India and Pakistan, Indus, 2005 

 
Date Event Descr Coop/ 

confl 

Issue 

8/05/2005 India was ready to redesign the Kishanganga hydro 

power project to obviate Pakistan's reservations. 

expressing 

willingness to 

come to an 

agreement 

2 joint 

management 

11/05/2005 Indian water officials held three-day talks with their 

Pakistani counterparts to iron out differences over 

Kishenganga hydro power project in Jammu and 

Kashmir, but failed to achieve a major breakthrough. 

visit by lower 

officials for talks 

on joint water 

issues 

1 joint 

management 

11/05/2005 Shah said: “Pakistan will not become a party to delay the 

resolution of Kishanganga dam issue. If India is 

interested in lingering on the issue, they should suspend 

the construction work first. We will be ready to hold 
talks continuously till the final resolution” 

rhetorical 

statements 

0 joint 

management 

12/05/2005 Talks on the Kishanganga dam project have failed. failure to come to 

reach agreement 

in dispute 
settlement attempt 

-1 joint 

management 

12/05/2005 India has refused to stop work on the project, although 

both countries have declared they will continue their 

dialogue. 

refusing to accept 

compromise/ 

solution to dispute 
proposed by other 

country 

-1 joint 

management 

12/05/2005 We say our government should talk to India. rhetorical 

statements 

0 joint 

management 
12/05/2005 We say both countries should move ahead towards a 

mutual resolution of the problems in order to open ways 

for development. 

rhetorical 

statements 

0 joint 

management 

12/05/2005 It is the need of the hour that India should abide by the 
Indus Basin Treaty and give due importance to Pakistan's 

standpoint so that the issue can be settled down by 

consensus. 

rhetorical 
statements 

0 joint 
management 

1/06/2005 Pakistan's Indus Water Commissioner says that they have 
uses downstream of this river and that if water is 

diverted, their uses will be harmed. 

mild verbal 
expressions 

displaying discord 

in interaction 

-1 joint 
management 

1/06/2005 Indian and Pakistani water officials have begun talks on 

the Kishenganga water project in New Delhi. 

meeting of high 

officials 

discussing joint 

water issues 

1 joint 

management 

1/06/2005 India's water commissioner says that they have another 
two days to discuss each and every issue 

comprehensively and that the objective of the 

Kishenganga project is to arrive at a design which is 
acceptable to both the sides. 

expressing 
willingness to 

come to an 

agreement 

2 joint 
management 

2/06/2005 Talks between India and Pakistan to resolve differences 

on the Kishenganga hydro-power project remained 

inconclusive. 

minor official 

exchanges, talks 

or policy 
expressions 

1 joint 

management 

29/06/2005 India and Pakistan reported tangible and good progress 

and better understanding at the secretary-level talks on 

expressing 

willingness to 

2 joint 

management 
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Wullar Barrage-Tulbul Navigation Project in Jammu and 

Kashmir and agreed to continue discussions to resolve 
their differences. 

come to an 

agreement 

6 Jul 2005 Pakistan has asked India to stop work on the Wullar 

Barrage because it is a violation of the Indus Waters 

Treaty. 

proposing 

unwanted dam or 

other flow 
regulation 

-1 joint 

management 

8/11/2005 Pakistani experts visit site of Kishanganga Dam project 

which Islamabad believes may breach Indus Water 

Treaty. 

visit by lower 

officials for talks 

on joint water 
issues 

1 joint 

management 

8/11/2005 Hold talks in New Delhi. meeting of high 

officials 

discussing joint 
water issues 

1 joint 

management 

9/11/2005 Pakistan-India talks begin in New Delhi on Kishanganga 

Dam project which Islamabad believes may breach Indus 

Water Treaty. 

meeting of high 

officials 

discussing joint 
water issues 

1 joint 

management 

13/11/2005 Pakistani Indus Basin Commissioner Ali Shah is still in 

New Delhi to sign a joint declaration over the dialogue 

process between both countries. 

meeting of high 

officials 

discussing joint 
water issues 

1 joint 

management 

13/11/2005 Failure of dialogue between the Indian and Pakistani 

Indus Basin Commissions is not a new issue, as a three-

day meeting between the Indus Basin commissioners of 
both countries to resolve Pakistan's objections over the 

Kishanganga project had al 

failure to come to 

reach agreement 

in dispute 
settlement attempt 

-1 joint 

management 

13/11/2005 Talking about Pakistan's repose over the Indian wish to 

divert Neelum River, Siddiqi said India could not divert 
Neelum River at any point under the Indus Basin Treaty. 

rhetorical 

statements 

0 joint 

management 

13/11/2005 Pakistan Indus Basin Commission member Siddiqi said 

that official talks between India and Pakistan at the Indus 

Basin Commission level could be considered as having 
failed because India had not been ready to follow the 

Indus Basin Treaty for th 

making 

threatening 

demands and 
accusations 

-2 joint 

management 

14/11/2005 Pakistan has formally announced that talks with India on 

the Kishanganga dam project under the Indus Basin 
Treaty have failed. 

failure to come to 

reach agreement 
in dispute 

settlement attempt 

-1 joint 

management 
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Table A.IV: Robustness checks, water quality, border-demarcating rivers 
 

 Without lagged 

dep var 

Both           

democr>6 

Trade concen-

tration 

Without Nile, 

Danube 

Constant -0.057 -0.159 -0.177 -0.337 

 (0.064) (0.060)*** (0.060)*** (0.074)*** 

Lagged dependent variable  0.417 0.431 0.366 

  (0.019)*** (0.020)*** (0.023)*** 

Democracy 0.029 0.074 0.035 0.039 

 (0.006)*** (0.057) (0.006)*** (0.008)*** 

Trade dependency 0.013 0.025 0.000 0.026 

 (0.014) (0.014)* (0.000)** (0.018) 

# Joint IGO -0.000 0.001 0.000 0.001 

 (0.001) (0.001) (0.001) (0.001) 

Partly indep source 3.408 2.458 2.435 -4.367 

 (0.327)*** (0.314)*** (0.312)*** (0.794)*** 

Indep source 0.851 0.154 0.139 -0.000 

 (0.226)*** (0.216) (0.215) (0.258) 

Ln open 0.001 -0.012 0.012 -0.006 

 (0.014) (0.013) (0.005)** (0.017) 

Env commitments -0.001 0.000 -0.001 -0.002 

 (0.001) (0.001) (0.001) (0.001) 

Affinity 0.644 0.427 0.503 0.686 

 (0.232)*** (0.219)* (0.219)** (0.253)*** 

Ln gdp/cap -0.003 -0.009 -0.018 -0.014 

 (0.031) (0.030) (0.029) (0.036) 

Difference in ln gdp/cap -0.001 -0.003 0.000 -0.004 

 (0.004) (0.004) (0.004) (0.005) 

Ln gdp -0.024 -0.021 -0.020 -0.026 

 (0.025) (0.024) (0.024) (0.029) 

Difference in ln gdp 0.032 0.044 0.032 0.039 

 (0.014)** (0.013)*** (0.013)** (0.016)** 

EU 0.046 -0.016 0.015 -0.083 

 (0.106) (0.101) (0.100) (0.374) 

Basin size 0.076 0.058 0.060 0.073 

 (0.029)** (0.028)** (0.028)** (0.035)** 

# of riparians 0.026 0.060 0.058 0.074 

 (0.010)*** (0.010)*** (0.010)*** (0.015)*** 

Pop density 0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Mixed river -0.030 -0.089 -0.077 -0.014 

 (0.049) (0.046)* (0.046)* (0.056) 

Basin spatial lag 7.546 6.156 6.145 6.115 

 (0.164)*** (0.169)*** (0.168)*** (0.205)*** 

Dyad spatial lag 1.084 1.369 1.347 1.382 

 (0.213)*** (0.202)*** (0.202)*** (0.223)*** 

σ 0.088 0.084 0.083 0.090 

 (0.000)*** (0.000) (0.000)*** (0.000)*** 

N 3892 3892 3892 2679 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.V: Robustness checks, water quality, border-demarcating rivers 
 

 Moving average Exponential smoothing Raw 

Constant 0.235 1.734 0.579 
 (0.269) (0.102)*** (0.314)* 

Lagged dependent variable 0.107 0.668 -0.239 
 (0.024)*** (0.014)*** (0.018)*** 

Democracy 0.102 0.022 0.140 
 (0.027)*** (0.010)** (0.031)*** 

Trade dependency 0.154 0.020 0.141 
 (0.060)** (0.023) (0.070)** 

# Joint IGO 0.005 0.001 0.005 
 (0.005) (0.002) (0.006) 

Partly indep source 4.712 3.897 16.049 
 (1.394)*** (0.579)*** (1.622)*** 

Indep source -5.141 2.559 -4.362 
 (0.959)*** (0.464)*** (1.117)*** 

Ln open -0.098 -0.010 -0.090 
 (0.057)* (0.022) (0.067) 

Env commitments 0.005 -0.004 0.002 
 (0.005) (0.002)*** (0.006) 

Affinity 0.578 -0.212 1.404 
 (0.979) (0.360) (1.145) 

Ln gdp/cap -0.016 0.011 -0.027 
 (0.132) (0.046) (0.154) 

Difference in ln gdp/cap -0.007 -0.001 -0.000 
 (0.018) (0.006) (0.021) 

Ln gdp -0.109 0.001 -0.127 
 (0.107) (0.039) (0.125) 

Difference in ln gdp 0.164 -0.016 0.124 
 (0.058)*** (0.021) (0.068)* 

EU -0.207 0.148 -0.112 
 (0.448) (0.147) (0.523) 

Basin size 0.386 0.055 0.307 
 (0.124)*** (0.044) (0.145)** 

# of riparians 0.291 -0.089 0.217 
 (0.043)*** (0.017)*** (0.050)*** 

Pop density 0.000 0.000 -0.000 
 (0.002) (0.001) (0.002) 

Mixed river -0.138 0.256 0.097 
 (0.205) (0.072)*** (0.240) 

Basin spatial lag 25.664 3.024 31.159 
 (0.755)*** (0.260)*** (0.849)*** 

Dyad spatial lag 9.326 -0.363 18.862 
 (0.899)*** (0.303) (1.050)*** 

σ 0.372 0.121 0.435 
 (0.000)*** (0.000)*** (0.000)*** 

N 3892 3573 3892 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.VI: Robustness checks, water quantity, border-demarcating rivers 
 

 without lagged 

dep var 

both democr>6 trade 

concentration 

Without Nile, 

Danube 

Constant 0.391 0.429 0.437 0.377 
 (0.037)*** (0.030)*** (0.030)*** (0.035)*** 

Lagged dependent variable  0.756 0.757 0.585 
  (0.017)*** (0.017)*** (0.029)*** 

Democracy 0.003 -0.007 0.002 -0.003 
 (0.004) (0.034) (0.004) (0.004) 

Trade dependency -0.028 -0.029 0.000 -0.053 
 (0.010)*** (0.008)*** (0.000) (0.010)*** 

# Joint IGO -0.001 -0.000 -0.000 -0.001 
 (0.001) (0.001) (0.001) (0.001) 

Partly indep source 0.507 0.636 0.637 1.761 
 (0.246)** (0.198)*** (0.198)*** (0.235)*** 

Indep source -1.711 -0.810 -0.806 -1.656 
 (0.158)*** (0.129)*** (0.129)*** (0.151)*** 

Ln open 0.043 0.041 0.015 0.063 
 (0.009)*** (0.008)*** (0.003)*** (0.009)*** 

Env commitments -0.001 -0.001 -0.001 -0.001 
 (0.001) (0.001) (0.001) (0.001) 

Affinity 0.465 0.420 0.418 0.349 
 (0.158)*** (0.126)*** (0.127)*** (0.139)** 

Ln gdp/cap -0.037 -0.024 -0.022 -0.019 
 (0.022)* (0.017) (0.017) (0.020) 

Difference in ln gdp/cap -0.009 -0.003 -0.002 -0.000 
 (0.003)*** (0.002) (0.002) (0.003) 

Ln gdp 0.013 -0.001 -0.011 0.019 
 (0.018) (0.014) (0.014) (0.016) 

Difference in ln gdp 0.023 0.009 0.015 -0.002 
 (0.010)** (0.008) (0.008)** (0.009) 

EU -0.139 -0.044 -0.047 0.057 
 (0.074)* (0.059) (0.059) (0.204) 

Basin size -0.005 0.007 0.003 0.004 
 (0.020) (0.016) (0.016) (0.019) 

# of riparians 0.003 -0.004 -0.004 -0.001 
 (0.006) (0.005) (0.005) (0.007) 

Pop density -0.001 -0.000 -0.000 -0.001 
 (0.000)** (0.000)** (0.000)** (0.000)** 

Mixed river 0.091 0.055 0.070 0.012 
 (0.034)*** (0.027)** (0.027)** (0.031) 

Basin spatial lag 2.071 1.755 1.699 1.087 
 (0.287)*** (0.230)*** (0.230)*** (0.247)*** 

Dyad spatial lag 0.387 1.177 1.188 1.214 
 (0.362) (0.292)*** (0.292)*** (0.303)*** 

σ 0.061 0.049 0.049 0.049 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** 

N 3892 3892 3892 2679 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 



 18 

Table A.VII: Robustness checks, water quantity, border-demarcating rivers 
 

 Moving average Exponential smoothing Raw 

Constant 0.924 0.102 1.638 
 (0.111)*** (0.022)*** (0.127)*** 

Lagged dependent variable 0.395 0.940 0.083 
 (0.021)*** (0.013)*** (0.014)*** 

Democracy 0.001 -0.000 0.015 
 (0.013) (0.002) (0.015) 

Trade dependency -0.024 -0.005 -0.053 
 (0.030) (0.005) (0.034) 

# Joint IGO -0.000 0.000 -0.001 
 (0.002) (0.000) (0.003) 

Partly indep source 1.470 0.254 1.515 
 (0.730)** (0.156) (0.834)* 

Indep source -4.051 -0.614 -3.717 
 (0.473)*** (0.098)*** (0.536)*** 

Ln open 0.061 0.008 0.098 
 (0.028)** (0.005) (0.032)*** 

Env commitments -0.002 -0.001 -0.002 
 (0.002) (0.000)** (0.003) 

Affinity 2.957 -0.114 3.611 
 (0.467)*** (0.083) (0.533)*** 

Ln gdp/cap -0.099 0.015 -0.083 
 (0.064) (0.011) (0.073) 

Difference in ln gdp/cap -0.006 -0.002 -0.004 
 (0.009) (0.001) (0.010) 

Ln gdp 0.024 -0.003 -0.006 
 (0.052) (0.009) (0.060) 

Difference in ln gdp 0.074 -0.011 0.055 
 (0.028)*** (0.005)** (0.032)* 

EU -0.269 0.010 -0.164 
 (0.219) (0.034) (0.250) 

Basin size 0.015 0.019 -0.007 
 (0.060) (0.010)* (0.068) 

# of riparians -0.001 -0.017 0.028 
 (0.019) (0.004)*** (0.021) 

Pop density 0.000 0.001 -0.001 
 (0.001) (0.000)*** (0.001) 

Mixed river -0.037 0.074 -0.002 
 (0.100) (0.017)*** (0.115) 

Basin spatial lag 8.860 -0.000 8.824 
 (0.849)*** (0.148) (0.970)*** 

Dyad spatial lag 2.157 1.422 1.329 
 (1.073)** (0.180)*** (1.226) 

σ 0.182 0.028 0.208 
 (0.000)*** (0.000)*** (0.000)*** 

N 3892 3573 3892 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.VIII: Robustness checks, joint management, border-demarcating rivers 
 

 without lagged 

dep var 

both democr>6 trade 

concentration 

Without 

Nile, Danube 

Constant 0.312 0.388 0.389 0.585 
 (0.092)*** (0.071)*** (0.071)*** (0.073)*** 

Lagged dependent variable  0.518 0.518 0.414 
  (0.011)*** (0.011)*** (0.014)*** 

Democracy 0.024 0.058 -0.000 -0.009 
 (0.011)** (0.078) (0.008) (0.009) 

Trade dependency 0.010 -0.008 0.000 0.014 
 (0.024) (0.019) (0.000) (0.021) 

# Joint IGO -0.002 0.002 0.002 -0.003 
 (0.002) (0.002) (0.002) (0.002) 

Partly indep source -1.906 -0.975 -0.968 -2.296 
 (0.271)*** (0.212)*** (0.212)*** (0.265)*** 

Indep source -2.715 -1.726 -1.719 -2.975 
 (0.171)*** (0.134)*** (0.134)*** (0.213)*** 

Ln open 0.009 0.025 0.018 -0.005 
 (0.023) (0.018) (0.006)*** (0.019) 

Env commitments 0.001 -0.002 -0.002 -0.004 
 (0.002) (0.001) (0.001) (0.002)** 

Affinity 0.442 -0.083 -0.101 -0.400 
 (0.386) (0.300) (0.301) (0.294) 

Ln gdp/cap 0.154 0.063 0.067 0.180 
 (0.052)*** (0.041) (0.041)* (0.042)*** 

Difference in ln gdp/cap -0.012 -0.007 -0.008 0.004 
 (0.007) (0.006) (0.006) (0.006) 

Ln gdp -0.033 -0.057 -0.061 -0.161 
 (0.042) (0.033)* (0.032)* (0.034)*** 

Difference in ln gdp -0.046 -0.052 -0.050 -0.039 
 (0.023)** (0.018)*** (0.017)*** (0.019)** 

EU 0.069 0.122 0.116 -0.074 
 (0.177) (0.138) (0.138) (0.430) 

Basin size -0.104 -0.101 -0.102 -0.085 
 (0.049)** (0.038)*** (0.038)*** (0.040)** 

# of riparians 0.057 0.068 0.068 0.047 
 (0.015)*** (0.012)*** (0.012)*** (0.014)*** 

Pop density 0.001 -0.000 -0.000 -0.001 
 (0.001) (0.000) (0.000) (0.000)** 

Mixed river -0.530 -0.275 -0.272 -0.174 
 (0.082)*** (0.064)*** (0.063)*** (0.066)*** 

Basin spatial lag 7.001 4.732 4.735 5.173 
 (0.196)*** (0.160)*** (0.160)*** (0.193)*** 

Dyad spatial lag -1.773 -0.796 -0.802 -0.590 
 (0.238)*** (0.186)*** (0.186)*** (0.186)*** 

σ 0.148 0.115 0.115 0.105 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** 

N 3892 3892 3892 2679 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.IX: Robustness checks, joint management, border-demarcating rivers 
 

 Moving average Exponential smoothing Raw 

Constant 1.603 0.697 2.273 
 (0.252)*** (0.128)*** (0.366)*** 

Lagged dependent variable 0.458 0.876 0.049 
 (0.013)*** (0.010)*** (0.014)*** 

Democracy 0.034 -0.013 0.035 
 (0.029) (0.014) (0.042) 

Trade dependency 0.010 0.013 -0.063 
 (0.066) (0.034) (0.096) 

# Joint IGO 0.009 0.004 0.013 
 (0.006)* (0.002)* (0.008) 

Partly indep source -12.438 -1.924 -18.671 
 (0.748)*** (0.488)*** (1.086)*** 

Indep source -9.122 -0.757 -17.542 
 (0.476)*** (0.233)*** (0.685)*** 

Ln open 0.029 -0.008 0.104 
 (0.062) (0.032) (0.090) 

Env commitments -0.005 0.001 -0.001 
 (0.005) (0.002) (0.008) 

Affinity -2.314 -0.677 -1.724 
 (1.064)** (0.524) (1.543) 

Ln gdp/cap 0.044 0.028 0.180 
 (0.144) (0.068) (0.209) 

Difference in ln gdp/cap 0.010 -0.003 -0.008 
 (0.020) (0.009) (0.028) 

Ln gdp 0.042 -0.054 0.027 
 (0.116) (0.057) (0.168) 

Difference in ln gdp -0.079 0.014 -0.141 
 (0.064) (0.030) (0.092) 

EU -0.745 -0.095 -0.871 
 (0.488) (0.214) (0.708) 

Basin size 0.004 0.055 -0.194 
 (0.134) (0.063) (0.195) 

# of riparians -0.000 -0.049 0.122 
 (0.042) (0.023)** (0.061)** 

Pop density 0.003 0.002 0.004 
 (0.002) (0.001)* (0.002)* 

Mixed river -0.359 -0.035 -0.893 
 (0.225) (0.107) (0.326)*** 

Basin spatial lag 9.780 3.953 16.086 
 (0.605)*** (0.288)*** (0.823)*** 

Dyad spatial lag -2.346 -0.340 -3.957 
 (0.656)*** (0.309) (0.952)*** 

σ 0.406 0.176 0.590 
 (0.000)*** (0.000) (0.000)*** 

N 3892 3573 3892 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.X: Robustness checks, water quality, border-crossing rivers 
 

 without lagged 

dep var 

both 

democr>6 

trade 

concentration 

Without Nile, 

Danube 

Constant 0.115 0.035 0.035 0.133 
 (0.029)*** (0.017)** (0.017)** (0.015)*** 

Lagged dependent variable  0.813 0.813 0.791 
  (0.068)*** (0.068)*** (0.064)*** 

Democracy 8.919 30.354 8.003 5.231 
 (2.937)*** (19.167) (1.742)*** (1.561)*** 

Affectedness 0.468 0.544 0.483 0.477 
 (0.332) (0.197)*** (0.197)** (0.162)*** 

Trade dependency -18.296 -6.593 -0.000 -5.163 
 (5.872)*** (3.486)* (0.004) (3.027)* 

# Joint IGO -0.048 0.163 0.151 0.108 
 (0.511) (0.304) (0.303) (0.251) 

Partly indep source 328.117 63.377 42.522 -1,123.372 
 (181.803)* (107.769) (107.777) (129.650)*** 

Indep source -1,800.019 -1,969.813 -1,993.442 -2,356.094 
 (152.456)*** (90.309)*** (90.374)*** (86.687)*** 

Ln open 16.868 4.917 0.010 4.365 
 (5.224)*** (3.100) (1.441) (2.687) 

Env commitments 1.068 0.218 0.067 0.386 
 (0.469)** (0.283) (0.278) (0.235) 

Affinity 12.588 124.464 131.913 70.482 
 (83.056) (49.251)** (49.310)*** (42.077)* 

Ln gdp/cap 28.177 11.023 7.103 16.432 
 (15.259)* (9.068) (9.080) (7.806)** 

Difference in ln gdp/cap -1.570 0.108 0.662 -0.394 
 (2.107) (1.249) (1.250) (1.065) 

Ln gdp 33.363 8.591 5.202 3.964 
 (11.983)*** (7.151) (7.028) (6.123) 

Difference in ln gdp -30.705 -0.184 -0.009 -7.246 
 (6.136)*** (3.638) (3.548) (3.458)** 

EU -95.973 -14.693 -14.839 -36.098 
 (48.937)** (29.047) (28.968) (28.207) 

Basin size 74.010 7.758 9.914 -8.842 
 (12.310)*** (7.317) (7.307) (6.899) 

# of riparians -21.618 -1.829 -1.991 9.291 
 (3.163)*** (1.883) (1.881) (2.522)*** 

Pop density 0.013 0.123 0.142 0.013 
 (0.137) (0.081) (0.081)* (0.066) 

other rivers with unclear direction 75.519 36.650 37.657 40.068 
 (24.982)*** (14.815)** (14.797)** (12.262)*** 

other rivers in opposite direction -36.149 1.983 1.753 -2.454 
 (21.342)* (12.666) (12.653) (10.489) 

Basin spatial lag 5,972.403 2,556.895 2,530.434 2,451.141 
 (191.312)*** (116.903)*** (117.016)*** (99.834)*** 

Dyad spatial lag -946.740 -199.313 -187.774 -268.151 
 (164.658)*** (97.924)** (97.668)* (80.256)*** 

σ 0.064 0.038 0.038 0.030 
 (0.000)*** (0.000)** (0.000)* (0.000)*** 

N 7955 7955 7955 7019 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A. XI: Robustness checks, water quality, border-crossing rivers 
 

 Moving average Exponential smoothing Raw 

Constant 0.536 -0.015 0.794 

 (0.069)*** (0.024) (0.117)*** 

Lagged dependent variable 0.488 0.843 0.121 

 (0.008)*** (0.006)*** (0.046) 

Democracy 18.234 -3.078 45.179 

 (6.971)*** (2.453) (11.841)*** 

Affectedness 0.876 -0.172 1.478 

 (0.789) (0.277) (1.340) 

Trade dependency -20.664 -3.322 -47.028 

 (13.940) (4.919) (23.680)** 

# Joint IGO -0.476 0.379 0.527 

 (1.214) (0.427) (2.062) 

Partly indep source 1,708.493 3,041.411 5,345.104 

 (432.458)*** (154.289)*** (733.054)*** 

Indep source -8,309.868 1,134.563 -13,735.964 

 (362.224)*** (130.556)*** (614.672)*** 

Ln open 12.159 3.416 29.351 

 (12.401) (4.366) (21.069) 

Env commitments -0.331 -0.094 -0.432 

 (1.114) (0.393) (1.892) 

Affinity 253.585 -149.491 507.062 

 (197.164) (70.828)** (334.881) 

Ln gdp/cap 25.523 -4.441 58.213 

 (36.216) (12.742) (61.524) 

Difference in ln gdp/cap 1.386 -1.609 -1.420 

 (5.001) (1.762) (8.494) 

Ln gdp 14.123 16.667 19.341 

 (28.451) (10.036)* (48.328) 

Difference in ln gdp -1.128 -3.896 -12.186 

 (14.565) (5.326) (24.791) 

EU 17.227 -62.783 32.341 

 (116.231) (40.853) (197.332) 

Basin size -39.504 15.462 -75.824 

 (29.243) (10.292) (49.759) 

# of riparians 15.894 -7.710 30.108 

 (7.517)** (2.662)*** (12.797)** 

Pop density 0.174 0.017 0.213 

 (0.324) (0.114) (0.551) 

other rivers with unclear direction 101.197 -17.288 293.276 

 (59.313)* (20.898) (100.726)*** 

other rivers in opposite direction 14.267 -20.202 33.165 

 (50.660) (17.832) (86.059) 

Basin spatial lag 10,245.140 988.932 20,023.537 

 (474.209)*** (160.147)*** (795.525)*** 

Dyad spatial lag -511.289 -241.608 -1,208.043 

 (391.006) (137.596)* (665.114)* 

σ 0.152 0.053 0.259 

 (0.000)*** (0.000)*** (0.000)*** 

N 7955 7896 7955 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A. XII: Robustness checks, water quantity, border-crossing rivers 
 

 without lagged 

dep var 

both 

democr>6 

trade 

concentration 

Without Nile, 

Danube 

Constant 0.031 0.030 0.024 0.004 
 (0.034) (0.017)* (0.017) (0.017) 

Lagged dependent variable  0.88 0.880 0.902 
  (0.006)*** (0.006)*** (0.006)*** 

Democracy -0.012 0.012 0.004 0.002 
 (0.004)*** (0.022) (0.002)* (0.002) 

Affectedness -0.000 0.000 0.000 0.000 
 (0.000) (0.000) (0.000) (0.000) 

Trade dependency 0.013 0.007 0.000 0.005 
 (0.008) (0.004)* (0.000)* (0.004) 

# Joint IGO -0.001 0.001 0.001 0.001 
 (0.001) (0.000)* (0.000)** (0.000)** 

Partly indep source 0.418 0.086 0.077 0.106 
 (0.185)** (0.092) (0.092) (0.090) 

Indep source -1.203 -1.287 -1.298 -1.179 
 (0.130)*** (0.065)*** (0.065)*** (0.067)*** 

Ln open 0.010 -0.004 0.002 -0.004 
 (0.007) (0.004) (0.002) (0.004) 

Env commitments -0.000 0.000 0.000 0.000 
 (0.001) (0.000) (0.000) (0.000) 

Affinity 0.040 0.031 0.029 0.028 
 (0.114) (0.057) (0.057) (0.054) 

Ln gdp/cap -0.028 0.018 0.019 0.015 
 (0.021) (0.011)* (0.011)* (0.010) 

Difference in ln gdp/cap -0.011 -0.002 -0.001 -0.002 
 (0.003)*** (0.001) (0.001) (0.001) 

Ln gdp 0.036 -0.024 -0.023 -0.020 
 (0.017)** (0.008)*** (0.008)*** (0.008)** 

Difference in ln gdp 0.007 0.005 0.002 0.003 
 (0.009) (0.004) (0.004) (0.005) 

EU 0.014 -0.007 -0.002 0.023 
 (0.068) (0.034) (0.034) (0.037) 

Basin size -0.040 -0.013 -0.013 0.003 
 (0.017)** (0.009) (0.009) (0.009) 

# of riparians -0.001 0.003 0.003 -0.003 
 (0.004) (0.002) (0.002) (0.003) 

Pop density 0.000 -0.000 -0.000 -0.000 
 (0.000) (0.000)* (0.000)* (0.000)** 

other rivers with unclear direction -0.030 0.035 0.037 0.031 
 (0.035) (0.017)** (0.017)** (0.016)* 

other rivers in opposite direction 0.023 0.026 0.027 0.025 
 (0.030) (0.015)* (0.015)* (0.014)* 

Basin spatial lag 2.193 0.740 0.754 0.390 
 (0.274)*** (0.137)*** (0.137)*** (0.130)*** 

Dyad spatial lag -4.143 -0.919 -0.899 -0.858 
 (0.236)*** (0.119)*** (0.119)*** (0.108)*** 

σ 0.090 0.045 0.045 0.040 
  (0.000)*** (0.000)*** (0.000)*** 

N 7955 7955 7955 7019 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A. XIII: Robustness checks, water quantity, border-crossing rivers 
 

 Moving average Exponential smoothing Raw 

Constant 0.254 0.114 0.433 
 (0.058)*** (0.017)*** (0.092)*** 

Lagged dependent variable 0.515 0.895 0.111 
 (0.008)*** (0.005)*** (0.031)*** 

Democracy 0.004 -0.003 0.013 
 (0.007) (0.002)* (0.011) 

Affectedness -0.002 -0.000 -0.004 
 (0.001)*** (0.000) (0.001)*** 

Trade dependency 0.022 -0.004 0.024 
 (0.014) (0.004) (0.022) 

# Joint IGO 0.001 0.000 0.002 
 (0.001) (0.000) (0.002) 

Partly indep source 3.267 -0.271 5.838 
 (0.314)*** (0.089)*** (0.497)*** 

Indep source -2.835 -0.452 -6.683 
 (0.221)*** (0.063)*** (0.349)*** 

Ln open -0.013 0.006 -0.002 
 (0.012) (0.003)* (0.020) 

Env commitments 0.001 -0.000 0.002 
 (0.001) (0.000) (0.002) 

Affinity 0.037 -0.194 0.314 
 (0.192) (0.055)*** (0.305) 

Ln gdp/cap 0.053 0.003 0.079 
 (0.036) (0.010) (0.057) 

Difference in ln gdp/cap 0.002 -0.002 0.002 
 (0.005) (0.001)* (0.008) 

Ln gdp -0.061 -0.002 -0.108 
 (0.028)** (0.008) (0.045)** 

Difference in ln gdp -0.012 -0.004 -0.016 
 (0.014) (0.004) (0.023) 

EU -0.030 0.008 -0.131 
 (0.115) (0.032) (0.182) 

Basin size -0.007 0.003 -0.022 
 (0.029) (0.008) (0.046) 

# of riparians 0.001 -0.000 0.006 
 (0.007) (0.002) (0.012) 

Pop density -0.001 -0.000 -0.001 
 (0.000)* (0.000) (0.001)* 

other rivers with unclear direction 0.150 -0.023 0.289 
 (0.059)** (0.017) (0.094)*** 

other rivers in opposite direction 0.078 0.006 0.093 
 (0.050) (0.014) (0.079) 

Basin spatial lag 5.165 0.019 6.788 
 (0.464)*** (0.131) (0.735)*** 

Dyad spatial lag -1.483 -0.189 -2.394 
 (0.399)*** (0.121) (0.641)*** 

σ 0.151 0.043 0.240 
 (0.000)*** (0.000)*** (0.000)*** 

N 7955 7896 7955 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.XIV: Robustness checks, joint management, border-crossing rivers 
 

 without lagged 

dep var 

both 

democr>6 

trade 

concentration 

Without Nile, 

Danube 

Constant -0.169 -0.048 -0.038 0.048 
 (0.054)*** (0.033) (0.033) (0.029) 

Lagged dependent variable  0.708 0.709 0.754 
  (0.062)*** (0.062)*** (0.065)*** 

Democracy -7.015 -187.436 -24.693 -5.353 
 (6.206) (42.285)*** (3.800)*** (3.354) 

Affectedness 9.061 3.930 4.049 2.610 
 (0.709)*** (0.436)*** (0.436)*** (0.353)*** 

Trade dependency -27.575 -6.823 -0.025 4.764 
 (12.549)** (7.692) (0.009)*** (6.567) 

# Joint IGO -2.636 2.444 2.349 0.645 
 (1.098)** (0.675)*** (0.673)*** (0.546) 

Partly indep source -758.221 -431.710 -459.256 -870.487 
 (185.867)*** (113.889)*** (113.692)*** (132.118)*** 

Indep source -2,164.703 -1,057.813 -1,055.840 -1,500.464 
 (131.286)*** (81.049)*** (80.867)*** (110.865)*** 

Ln open 35.196 14.424 9.633 3.841 
 (11.168)*** (6.844)** (3.188)*** (5.835) 

Env commitments 1.272 0.351 0.283 0.872 
 (1.004) (0.625) (0.614) (0.510)* 

Affinity 165.373 5.509 -0.822 -17.531 
 (177.761) (108.886) (108.915) (91.326) 

Ln gdp/cap -49.737 -38.121 -37.919 -1.165 
 (32.607) (19.986)* (20.024)* (16.909) 

Difference in ln gdp/cap -8.265 -1.230 -1.917 -3.448 
 (4.522)* (2.768) (2.768) (2.322) 

Ln gdp 133.014 21.083 28.165 -7.790 
 (25.608)*** (15.801) (15.516)* (13.308) 

Difference in ln gdp 12.067 14.542 22.508 11.167 
 (13.090) (7.986)* (7.801)*** (7.458) 

EU -1,091.934 -579.948 -587.653 -95.430 
 (104.391)*** (64.121)*** (63.889)*** (61.359) 

Basin size 105.670 46.407 42.571 4.402 
 (26.048)*** (15.958)*** (15.919)*** (14.791) 

# of riparians 5.234 19.275 19.625 32.778 
 (6.968) (4.271)*** (4.263)*** (5.527)*** 

Pop density -0.410 -0.269 -0.294 -0.502 
 (0.295) (0.181) (0.180) (0.145)*** 

other rivers with unclear direction -73.349 12.883 4.149 -5.206 
 (53.372) (32.687) (32.642) (26.723) 

other rivers in opposite direction -2.604 14.808 13.001 -8.557 
 (45.826) (28.080) (28.021) (22.885) 

Basin spatial lag 7,513.313 2,334.726 2,313.090 2,075.213 
 (119.803)*** (86.381)*** (86.267)*** (83.259)*** 

Dyad spatial lag -1,053.040 -488.418 -498.630 -346.070 
 (145.639)*** (89.403)*** (89.257)*** (74.881)*** 

σ 0.137 0.084 0.084 0.066 
  (0.000)*** (0.000)*** (0.000)*** 

N 7955 7955 7955 7019 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Table A.XV: Robustness checks, joint management, border-crossing rivers 
 

 Moving average exponential smoothing Raw 

Constant 0.855 0.080 1.334 
 (0.122)*** (0.033)** (0.197)*** 

Lagged dependent variable 0.506 0.942 0.061 
 (0.008)*** (0.004)*** (0.009)*** 

Democracy -43.156 0.831 -33.394 
 (13.899)*** (3.798) (22.534) 

Affectedness 5.824 0.298 10.794 
 (1.591)*** (0.437) (2.577)*** 

Trade dependency 2.151 1.838 -16.433 
 (28.087) (7.693) (45.552) 

# Joint IGO 7.260 1.285 8.250 
 (2.459)*** (0.671)* (3.987)** 

Partly indep source -3,159.982 -156.324 -5,349.313 
 (416.218)*** (114.173) (674.772)*** 

Indep source -8,811.768 -344.901 -16,930.495 
 (294.199)*** (81.449)*** (477.128)*** 

Ln open 17.363 -1.507 49.920 
 (24.996) (6.831) (40.539) 

Env commitments 1.898 0.179 3.123 
 (2.247) (0.616) (3.644) 

Affinity -216.955 -90.758 -144.232 
 (397.911) (110.786) (645.287) 

Ln gdp/cap -36.547 32.774 -43.529 
 (72.982) (19.945) (118.368) 

Difference in ln gdp/cap 4.739 -2.293 15.754 
 (10.122) (2.767) (16.417) 

Ln gdp -56.755 -32.704 -61.209 
 (57.338) (15.692)** (92.974) 

Difference in ln gdp 14.702 1.301 30.630 
 (29.299) (8.313) (47.518) 

EU -1,759.755 -161.695 -2,829.420 
 (234.392)*** (64.863)** (379.639)*** 

Basin size 138.656 65.987 166.549 
 (58.362)** (15.916)*** (94.638)* 

# of riparians 35.815 -11.377 67.621 
 (15.597)** (4.334)*** (25.301)*** 

Pop density -0.566 0.165 -0.579 
 (0.660) (0.180) (1.070) 

other rivers with unclear direction 180.160 52.882 248.804 
 (119.460) (32.739) (193.741) 

other rivers in opposite direction 65.110 12.988 164.177 
 (102.572) (28.029) (166.351) 

Basin spatial lag 6,322.947 1,293.082 11,692.609 
 (294.727)*** (78.454)*** (460.486)*** 

Dyad spatial lag -567.223 -88.771 -1,086.210 
 (326.687)* (89.913) (529.288)** 

σ 0.307 0.084 0.498 
 (0.000)*** (0.000)** (0.000)*** 

N 7955 7896 7955 
 

All regressions with country fixed effects; standard errors in parenthesis; 

*** significant at 1%, ** significant at 5%, * significant at 10% 
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Figure A.1: Indus 2005, cooperation conflict score India Pakistan 

 

 

 

 
Figure A.2: Elbe, median cooperation conflict scores Germany, Czech Republic 
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Figure A.3: Interaction Hungary Croatia, Drava 

 

 


