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Abstract
Water scarcity is widely regarded as a key factor linking climate variability and change with conflict.
However, existing research on the water-conflict nexus is hampered by poor data that inhibits
drawing firm conclusions on the role of water in shaping societal stability and security. This article
reports on the construction of a new dataset on sub-national and geo-referenced events over domestic
water-related cooperation and conflict for 35 countries in the Mediterranean, the Middle East, and
the Sahel for 1997–2009. The main value of this dataset is in its precision. Its key component, the
Water Events Scale (WES), records the exact time, location, and intensity of water-related conflictive
and cooperative events, as well as the actors involved. A few descriptive statistics and illustrations
serve to demonstrate the usefulness of the new dataset for quantitative analyses of intrastate conflict
and cooperation over water resources.
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Climatic changes and their consequences for humans and nature are creating enormous policy
challenges. Global mean temperature increased by about 0.8°C during the last century (Hansen,
Ruedy, Sato, and Lo 2010), and – depending on the emission scenario – recent projections suggest
that it is likely to increase by another 1–6°C in the course of the 21st century (Meehl, Stocker,
Collins, Friedlingstein, Gaye, Gregory, Kitoh, Knutti, Murphy, Noda, Raper, Watterson, Weaver, and
Zhao 2007). This temperature increase, which is and will be very unevenly distributed over the globe,
is in large measure responsible for significant changes in local to regional precipitation patterns as
well as an increased frequency of droughts, floods, and other extreme weather events.
One consequence of climatic changes that has received much attention in the academic literature as
well as in the news media is human conflict – including violent disputes between and within countries
(e.g., Buhaug, Gleditsch, and Theisen 2008; Salehyan 2008; WBGU 2008). Because changes in
temperature affect the hydrological cycle and therefore precipitation and water availability, research
on the climate change–conflict nexus is very much concerned with water scarcity. In this context, the
main argument is that water scarcity can induce deterioration of social and economic conditions and,
as a consequence, distributional conflict over dwindling water resources where the affected people
live or where they migrate as a result (Smith and Vivekananda 2007).
Research on whether climate change (or otherwise) induced water scarcity affects the risk of
conflict relies on two approaches. The first builds on existing theoretical and empirical models of
inter- or intrastate violent conflict. It adds water-related variables, such as water scarcity or changes in
precipitation, to these models and draws inferences based on the partial effects these variables have
on conflict risk or intensity (e.g. Buhaug 2010; Ciccone 2011; Furlong, Gleditsch, and Hegre 2006;
Gartzke 2012; Gizelis and Wooden 2010; Gleditsch, Furlong, Hegre, Lacina, and Owen 2006; Jensen
and Gleditsch 2009; Koubi, Bernauer, Spilker, and Kalbhenn 2012; Miguel and Satyanath 2010;
Theisen 2008; Theisen, Holtermann, and Buhaug 2011/12). However, work relying on this approach
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faces two types of limitations. If we do observe a partial effect of water scarcity on conflict in a
regression model, we can only infer that, on average, water scarcity is associated with an elevated
conflict risk. By implication, at least some of the conflicts that did occur presumably had something
to do with water. But such analysis cannot offer explicit and definite information on whether
instances of conflict were associated with water problems. In other words, research using the first
approach can only provide circumstantial evidence concerning the hypothesis that water scarcity may
cause conflict. Another limitation is that, so far, most of these studies largely focus on conflict and
pay little if any attention to cooperation.1 This limitation is important not only empirically, but also
theoretically. While Neo-Malthusians have proposed water scarcity as a mechanism for translating
environmental change into conflict, Cornucopians argue that the adaptive capacity of societies is the
key. Such adaptive capacity involves technological innovation, the use of the market mechanism,
cooperation, and social institutions. When limiting the analysis to violent conflict as the dependent
variable, the first approach is unable to assess the contradictory Neo-Malthusian claim, although data
collection efforts are beginning to fill the gap with respect to less or non-violent forms of conflict
(e.g., Hendrix and Salehyan 2012).2 Yet, they still do not provide explicit information on cooperation.
The second approach addresses both limitations of the first. It involves issue coding and seeks to
identify whether an event concerns a water issue. Moreover, it measures both conflictive and
cooperative events. Such data can provide valuable insights into the frequency and intensity of
conflictive events relative to cooperative events. Hence, it responds to the debate between NeoMalthusian and Cornucopians by providing evidence whether, for instance, water scarcity leads to
more conflict than cooperation (Gleditsch 2003).

1

Among the exceptions are Brochmann and Gleditsch (2006) and Dinar (2008).
The Social Conflict in Africa Database (SCAD) also codes conflict events by issue (Hendrix and Salehyan 2012). The
issues listed include “environmental” and “food, water, subsistence,” but there is no specific category for water issues
only.
2
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The two approaches discussed are clearly complementary. The first benefits from more readily
available data and builds on pre-existing theoretical and empirical models of conflict, but is limited by
considering one side of the interaction spectrum only (i.e., conflict) and by ignoring the direct
relevance of the phenomenon of interest (e.g., water). The second approach, while providing some
remedy for these limitations, is likely to be more sensitive to possible bias in the source material and
coder interpretation (Ruggeri, Gizelis, and Dorussen 2011). Most notably, issue coding requires
characterization of events as being water-related. This means that, when the data coder decides on
whether or not an event is water-related, s/he imposes a causal analysis on the data. In most cases, the
causal judgment will be made by a journalist because event datasets typically rely on news reports for
data collection. Because media reporting is frequently quite “thin,” this can lead to false positives or
false negatives, i.e., coding a non-water event as a water-related event or vice-versa. Yet another
challenge is that events that are characterized as water-related may, simultaneously, also concern
issues that are unrelated to water (e.g., property rights). We return to the issue of data quality when
presenting some simple trends below.
Aaron Wolf and his associates have compiled a useful event dataset on water-related cooperation
and conflict among riparian countries of international river basins (Wolf, de Silva, and Veilleux 2011;
Yoffe, Fiske, Giordano, Giordano, Larson, Stahl, and Wolf 2004). That dataset has since been used
and extended by other scholars (e.g., Kalbhenn and Bernauer 2011). However, the obvious lacuna
here concerns the domestic level. Since the negative consequences of climate change and water
scarcity are expected to manifest themselves primarily at the local to regional level, we urgently need
systematic data on water-related conflict and cooperation at the sub-national level in order to advance
research on the climate–water conflict nexus. Our new dataset contributes to addressing this
shortcoming.
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In this article, we present Water-Related Intrastate Conflict and Cooperation (WARICC), a new
geo-referenced dataset on events over domestic water-related cooperation and conflict for 35
Mediterranean, Middle East, and Sahel countries in 1997–2009.3 In the following sections, we report
on how this dataset has been constructed, the coding procedures, and the data structure, and present
some simple patterns and trends in the study region.

Data Coding
As indicated, WARICC is based on news reporting. At the outset, we evaluated various electronic
repositories/providers of news media information and conducted a pilot study using two major data
bases, Factiva and BBC Monitoring. With more than 28,000 sources, Factiva offers the most
comprehensive coverage, though this turned out to be a mixed blessing. Applying the search string
created for this project (see below) and excluding irrelevant news sources such as stock reports, sport
news, and weather reports Factiva still returned an unmanageable amount of news reports, with a ratio
of 1 relevant article to 100 irrelevant hits. We considered random sampling as a means to obtain a
reasonable share of data points but rejected the possibility because of the extreme share of irrelevant
media items and because asymmetric media coverage would lead to an overrepresentation of major
events. Additional problems were that Factiva only translates a certain share of foreign-language
articles into English and it also includes company press releases that can hardly be considered neutral.
Finally, Factiva dropped parts of its BBC Monitoring sources from 2001 onwards. These
considerations led us to decide in favor of BBC Monitoring. BBC Monitoring is a major worldwide
source of daily domestic news that monitors information from local and international press, regional
3

The reasons for the geographic limitation are both substantive and budgetary. The countries covered in our data are
widely regarded as vulnerable to problems of water scarcity. They also vary strongly in terms of level of development,
political institutions, and other factors that are regarded as important in the climate change and conflict literature.
Moreover, given the fact that event data coding is very costly, we decided to give priority to the study region of the
associated EU project, i.e., the Mediterranean rim and parts of the Sahel. Extension of our dataset to other countries should
be straightforward.
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radio and TV broadcasting stations, translates them into English, and ultimately makes them publicly
accessible. Although BBC Monitoring returned fewer hits than Factiva, the share of relevant articles
was considerably higher and we have little reason to suspect that there is a systematic bias in our data
that we could have avoided if the project had relied on other sources.4
Using a search string that strikes a balance between efficiency (avoiding retrieval of excessive
amounts of irrelevant information) and precision (capturing all relevant events), we compiled around
78,000 news items for the 1997–2009 period. We identified and coded water-related events, building
on approaches used in previous event data coding projects (e.g., Goldstein 1992; Howell 1983;
Reuveny and Kang 1996; Vincent 1983;) as well as event data coding projects for conflict and
cooperation in international river basins (Kalbhenn and Bernauer 2011; Wolf et al. 2011). The key
variable in our dataset characterizes the intensity of water-related conflict and cooperation on a Water
Events Scale (WES).

Information Retrieval and Country Sample
Our recording units are single news items, such as newspapers articles and transcripts of on
radio/television broadcasts (or summary reports on them).5 The information retrieval was undertaken
based on a specific and uniform (across all retrievals) string of keywords:

water OR lake OR river OR canal OR dam OR stream OR tributary OR
dike OR dyke OR purification OR sewage OR effluence OR drought OR
irrigation OR rain OR fish OR flood OR precipitation

4

See the online appendix for further details.
In our view, using a broad range of news items is superior to using news-wire reports (e.g., from Reuters or AFP) alone.
An associated problem, however, is that forms of reporting are much more heterogeneous. This heterogeneity makes
automated, machine-based coding very unreliable and, thus, we opted for human coding. Besides its labor intensity, the
main disadvantage of human coding is potential subjectivity. To mitigate this potential problem we established very
explicit, standardized coding rules and extensively trained our coders. In addition, we periodically and randomly checked
whether data collection and processing were consistent with the coding (see also King and Lowe 2003).
5
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This search string builds on the list of keywords and Boolean operators used for the IRCC dataset
(Kalbhenn and Bernauer 2011) and the Transboundary Freshwater Dispute Database (Wolf 1998;
Wolf, Yoffe, and Giordano 2003). All keywords automatically include “wildcards” for a string of
letters or numbers to capture all closely related, relevant terms.6 We deliberately did not include the
terms conflict or cooperation in the search string. The reason for employing this strategy is simple:
although our more general approach will probably decrease the efficiency of the coding by returning a
substantial number of irrelevant media items, it is also likely to decrease the risk of omitting relevant
events.
Table 1 provides an overview of the countries in the dataset as well as the number of news items
retrieved per country. The number of hits varies by more than two orders of magnitudes between the
countries, partly reflecting the variation in population size and general media attention in the sample.
For example, the Principality of Monaco returned the fewest news items (27), whereas the maximum
number of reports was obtained for Israel (around 7,400). As expected, a large majority of the hits
turned out to be irrelevant, i.e., they do not report on a water-related event of cooperation or conflict.
For example, our search string captured a large number of French news reports that refer to the
Canal+ broadcasting corporation. The share of relevant hits also varies enormously between the
countries. For example, while we found no relevant report for Monaco and only 0.4% of news items
for France concerned conflict or cooperation over water, Eritrea returned 36% relevant hits. On
average, about 13% of all news items contained information on domestic water-related events.
__________
Table 1 about here
__________

6

For instance, our search string contains the term “water*.” This picks up “waters” as well as “water.”
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Dataset Structure and Coding
The dataset includes one observation per distinct event, which we then classified according to the
following typology: An event can involve unilateral actions by individuals, firms, NGOs, or state
authorities, or interactions between them. Examples are initial talks about the construction of a new
water-supply network to improve the water quality of a region; an agreement on that new project that
is signed a few months after the initial talks; and the construction of the water-network. Although the
events are obviously related, each event is considered separately and assigned a value for the
intensity of the conflict or cooperation. Events that are not the result of human action but imposed by
nature are not included. For example, if a news item reports on a flood without reporting on related
cooperative or conflictive human activities we do not record this event in our dataset. We also
characterize events along temporal and geographical dimensions. Table 2 provides an overview of the
variables in the dataset.
__________
Tables 2 and 3 about here
__________
The scale for the key variable of our dataset, the Water Events Scale (WES), depicts the intensity
and impact of domestic water-related events on an ordinal scale (Table 3 and Figure 1). This scale
comprises 11 steps, ranging from -5 (most conflictive event) to +5 (most cooperative event). For
instance, events assigned to the +5 category involve a very extensive role for any kind of actor
(government, international organizations, firms, etc.) in trying to initiate or implement policies,
programs, or actions that substantially improve the quality or quantity of water in the whole country.
Events in the -5 category, on the other hand, involve a strongly negative impact on the water
quality/quantity of a country, for instance overt violence precipitated by governments, groups,
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institutions, or individuals in connection with water resources. Table 4 provides an example for each
category of the WES.7
__________
Table 4 about here
__________

The Frequency of Cooperative and Conflictive Events
Against the background of Table 3, Figure 1 visualizes the distribution of cooperative and conflictive
water-related domestic events in our data. The distribution of events across the scale is quite
symmetrical around the middle category (0), although with a slight dominance of positive, i.e.,
cooperative events.8
__________
Figure 1 about here
__________
Figure 2 demonstrates that the yearly average level of water-related conflict and cooperation for
the 35 countries as a whole is fairly stable and slightly positive over time. It shows the median band
of the WES, using country-year mean values over all the years in our data. Figure 2 also identifies the
three most conflictive/cooperative countries in each year based on the yearly mean WES score.
__________
Figure 2 about here
__________

7
8

See the appendix for further details and more examples of various types of water events.
A similar distribution emerges when the data are aggregated to the country year level.
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Using the Data to Study Water-Related Domestic Cooperation and Conflict
A visual inspection of the most extreme countries in Figure 2 may suggest that water-related conflicts
are quite frequent within several consolidated democracies (Italy, Portugal, or Spain), whereas the
countries with the highest rate of cooperative events are mainly non-democracies. Table 5
corroborates this impression.
__________
Table 5 about here
__________
Table 5 divides the events count into three categories, i.e., conflictive, neutral, and cooperative by
regime type.9 Evidently, democracies and non-democracies differ little with respect to the incidence
of conflict events. However, the frequency of neutral events is about 50% higher in non-democracies
and cooperative events are almost three times as common in non-democracies as in democratic
regimes. The same pattern is evident (if less prominent) if we consider events per capita; cooperative
events are considerably more widespread in non-democratic regimes than among democracies.
Understanding why we observe this somewhat counterintuitive pattern requires a more thorough
analysis and is beyond the scope of this article. Even if our new dataset is based on a well-regarded
international news provider, we cannot rule out the possibility that seemingly systematic differences
in water-related behavior between democratic and non-democratic countries are at least partially a
result of less critical, government-controlled media in the latter regimes. If news agencies in
autocratic regimes report only what they are allowed to report, the true frequency of conflict events in
such countries may be higher than what is indicated in Table 5. Moreover, events in which the

9

The regime type data were primarily taken from Polity IV (Marshall and Jaggers 2002), where we considered countryyears with higher values than 6 on the polity2 item as democracies and, consequently, country-years with polity2 values
below 7 as non-democracies. For country-years that are not covered by polity2, we considered those as democracies that
are characterized as “free” by the Freedom House Index (Freedom House 2011).
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government is an actor may be portrayed more positively in non-democracies than they would in
democratic regimes, in order to avoid sanctions against the media. Democratic systems allow public
expression of discontent, such as demonstrations, strikes, and other forms of non-violent protest that
are rarely seen in authoritarian countries. As a result, there is little reason for conflict events in
democratic regimes to be under-represented in our data. Independent media in democratic countries,
however, may find cooperative events less newsworthy than conflict events, leading to deficiencies in
reporting of cooperative events. As such, the WES may be more useful in tracing variations in waterrelated interactions and events over time by country (e.g., in response to shifting climatic conditions)
than in comparing different countries at the same points in time.
Systematic statistical analysis will be required to identify the factors that account for variation in
cooperation/conflict levels across countries, locations within countries, and time. Such research is
likely to offer new insights with respect to the water management–state capacity hypothesis (e.g.,
Gizelis and Wooden 2010) as well as other arguments concerning the climate change–water conflict
nexus at a sub-national level (Wischnath 2011). Because we also record the geographic information of
water-related events (see Table 2), our data can be used to study these sub-national distributions of
cooperative and conflictive events. Geographic information allows comparison of spatial variation in
water-related conflict/cooperation to sub-national settlement patterns, local weather patterns,
waterways, irrigation, topography, land class, and other spatial features that may affect the location of
such events.10 Figures 3 and 4 illustrate how conflict and cooperation over water are unevenly
distributed across a country. They depict the geography of water events in Jordan, a state without
adequate supplies of water and only 3% arable land in its territory. We observe a cluster of (inter-)
actions in the northwestern areas of Jordan and Amman, much fewer events in the sparsely populated

10

See Buhaug and Lujala (2005), Cederman and Gleditsch (2009), and Tollefsen, Strand, and Buhaug (2012) for
examples of spatially disaggregated studies of armed conflict.
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southern areas of the country, and none in the eastern desert regions. Conflict events are mostly
clustered in the north of the country.
__________
Figures 3 and 4 about here
__________

Conclusion
In recent years, academic research on the climate change–conflict nexus has made considerable
progress primarily by adding water and climate variables to state-of-the-art models of international
and internal war. Another analytical approach, which relies on issue-coding of water-related events,
has been lagging behind, but holds great promise. In particular, it can help in addressing two
disadvantages of the former approach. Notably, it can offer more direct insights into the climatewater–conflict relationship. It also brings cooperative events into the analysis and thus allows for
more comprehensive future empirical quantitative assessments of the competing Neo-Malthusian vs.
Cornucopian hypotheses. WARICC represents one effort to further research on these issues.
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Table 3. Water Events Scale (WES)

WES Value

Description

5

Events that are likely to or do result in substantial improvement
with respect to water quality/quantity in the country as a whole.

4

Events that are likely to or do result in substantial improvement
with respect to water quality/quantity at the regional level within
the respective country.

3

Events of moderate intensity that may result in an improvement
with respect to water quality/quantity at the regional or national
level within the respective country.

2

Agreements signed or other measures formally adopted that signal
commitment to improvement with respect to water
quality/quantity at the regional or national level.

1

0

Percentage
of Total
Events
Recorded

31

0.3%

111

1.1%

1,138

11%

985

9.5%

1,400

13.5%

4,837

46.7%

639

6.2%

425

4.1%

328

3.2%

293

2.8%

165

1.6%

10,352

100%

Events that are likely to or do result in a very small improvement
with respect to water quality/quantity at the local level.
Routine and purposive actions on water issues that have no
identifiable positive or negative impact on water quality/quantity.

–1

Events that are likely to or do result in a very small negative
impact on water quality/quantity at the local level.

–2

Tensions within government (intrastate) or between countries
(inter-state) that may affect water quality/quantity at a domestic
level.

–3

Large-scale and general opposition of the public towards policies
and actions that have negative implications for water
quality/quantity at the regional to national level.

–4

Events that are likely to or do result in a deterioration with respect
to water quality/quantity at the regional level within the respective
country.

–5

Events that are likely to or do result in a deterioration with respect
to water quality/quantity at the national level; physical violence
associated with water problems.

Total

Number of
Events
Recorded
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Figure 1. Distribution of Events on the Water Events Scale (WES), 1997–2009

25

Figure 2. Median Band with Three Most Cooperative and Conflictive Countries, 1997–2009

Note: country labels as specified in Table 1.
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Figure 3. Spatial Distribution of Cooperative Water Events in Jordan, 1997–2009
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Figure 4. Spatial Distribution of Conflictive Water Events in Jordan, 1997–2009
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