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Main messages

Itis globally acknowledged that water-related disasters and gradually increasing water stress
can impact human security,in several ways.Economicshocksresulting from such disasters and
gradually changing environmental conditions both particularly affect poor people, and may
contribute to dynamics that result in poverty and further economic inequality. The link
between climate-related and socio-economic waterissues and migration or conflict, however,
islessclearand academically contested.

Climate, water and conflict research is challenging, as it involves multiple disciplines with
various focus areas. In the field of conflict research, some scholars emphasise not to
overdramatise the relationship between those areas, while others contest even the existence
of a causal relationship. There are challenges and data gaps depending on the indicators used
for climate change, conflict, level of analysis (national versus provincial level) and time scale
(historical dataversus predictions of the future).

Due to the complexity in conflict research, predictionis aslippery slope, and more research is
needed on the possible mechanisms underlying water-related geopolitical tensions.

Since 2008, on average, an annual 21.5 million people have been displaced by storms and
flooding. Afterinternal displacement, people mostly return to rebuild theirarea.

However, migration influenced by slow changing processes, such as increasing water stress,
soil degradation and salinisation, is difficult to measure. The reasons for migration dependon
a range of circumstances, with economic and demographic factors having a major influence,
as well as individual networks. Changes in water availability especially affect labour
opportunities in countries that largely depend on agriculture for their GDP. In economically
less-developed countries, more people are employed in the agricultural sector and, thus,



water-related issues have a greater impact on people’s decision to migrate. For the future,
these adverse effects are projected to have an impact, predominantly in Sub-Saharan Africa
and Southwest Asia.

Water stress mightalso playarole inintrastate conflicts, butwhenitdoes, it will alwaysbe in
combination with a range of other factors, depending on context. However, countries with a
low GDP and ineffective government institutes are most at risk. Water stress may have an
indirectimpact on conflictrisk via decreasing economicopportunities, increasing inequality or
decreasing governance effectiveness. As with migration, these potentially adverse effects are
expectedtoalso predominantly affect Sub-Saharan Africaand in Southwest Asia.

Sharing of water in international river basins is settled peacefully, most of the time, yet the
construction of hydropower dams might raise tension between riparian countries, espedially
when treaties are absentor not operating efficiently due to an uncooperative attitude by the
countriesinvolved. This may particularlyoccurin South America, Africaand large parts of Asia.
Local struggles or even the risk of conflict may increase when huge numbers of people are
displaced as a result of dam construction. These types of conflicts may increase, particularly,
inregions of South America, Africaand Southeast Asia.
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1 Introduction

Water plays a critical role in social and economic progress, on global, national, regional and local
levels. Sufficientand clean wateris a precondition for development, and water-related projects are
often stimulating cooperation between countries, communities orindividuals (Whittington, Wu et
al., 2005; Wolf, 2007; Brochmann and Gleditsch, 2012). However, acombination of projected
population growth, economicdevelopment and climate change may increase water-related risks for
sustainable livelihoods, and in more exceptional cases for migration and political stability (Adger,
Pulhinetal., 2014).

Attention from political, social and academicinstitutes for climate, waterand migration and/or
conflict has beenincreasing, in the pastdecade. Studiesinclude alarmist reports, projecting mass
migration and violent conflict due to droughts and resource scarcity, the conclusions of which often
resonate inthe media, as well as more nuanced case studies pointing to contextualfactors, such as
conflict history, inequality and demographics, as the driving force of —future—tension and conflict
(AlJazeera, 2012; Gleditsch, 2012; Selby and Hoffmann, 2012; Buhaug, Nordkvelleetal., 2014; The
Guardian, 2016; Defence Intelligence Agency, 2012). There are alsoresearcherswho pointto water,
as a conversation starter; water-related issues could be astarting point for cooperation between
countries, interms of riverbasin treaties, because of shared interests and possibilities forimproved
understanding (Wolf, 2007; Zeitoun and Mirumachi, 2008; Link, Scheffran et al., 2016).

This documentassessesthe links between water-related issues and migration or conflict risk. Water-
relatedissues are the topics discussed in the infographics book, The geography of future water
challenges (PBL, 2018), whichinclude water quality, flooding, droughts and food, ecology and energy
(Figure 1.1). Based on the findings from literature studies, hotspot maps were made, analysing:

- migrationanddisplacementlinked to waterstressand sealevel rise;

- local conflictrisk associated with water stress;

- hydropolitical tensioninriverbasins and the potentialnumber of people displaced due to

hydropowerdam construction.
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Figure 1.1 Conceptual figure displaying the relationships between water-related impacts and climate change, migration
and—sometimes violent—conflict

1.1 Setting the scene

Displacement, migration and adaptation

Between 2008 and 2015, an average 21.5 million people peryearwere displaced by weather-related
events, mainly due to flooding and storms (IDMC, 2016). The people who migrate as a result of
droughtor slow-onset processes, such asland degradation, are notincludedin this number, since it
is hard to trace migration back to a single cause. The impact of environmental change is often just
one of the forces that drive the movement of people; otherinclude demographic, social, political and
economicconditions, eitherinthe receivingareas orin the region of origin, in combination with
people’s personal networks (Black, Adgeretal., 2011). However, some scholars see clearlinksin
areas where peopledirectly depend on their physical environment (Reuveny, 2007; Warnecke,
Ténzleretal., 2010) , where others suggestthattoo much weightis awarded to environmental
drivers of migration (Selby and Hoffmann, 2012; Brzoska and Fréhlich, 2016). Inany case,
independent of the importance of the potential factors, migration can be seen as the result of so-
called push-and-pull factors (Figure 1.2). Moreover, migration can be eithertemporary orlongterm
and even become permanent. In particular, with respect to changing environmental conditions,
cyclical or temporary migrationis often the natural way for people to adapt (Stapleton, Nadinetal.,
2017). Finally, data on migration— particularly internal migration—not caused by natural disasterare
scarce and rarely linked to specific causes.
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Figure 1.2 Conceptual figure explaining the different forms of migration, in the context of sudden-onset and slow-onset
events.

Collaboration and conflict risk

The relationship between waterand conflictis also contested, although the main drivers of conflict
can be linked to waterin various ways and on different scales (De Bruin, Knoop et al. 2018). Since
water-related issues are notassumed to be the sole cause of conflict, analysis of indirect effects via
adverse economicand livelihood impacts isimportant (Buhaug, 2016). The most direct causes are the
intensification of poverty and economicinequality. Especially when events occurin combination or
successively, peoplewho are already poorare likely to be pushed furtherinto poverty (Olsson,
Opondoetal., 2014; Hallegatte, Bangalore et al., 2016). Water-related impacts are threat multipliers
for poverty accordingto the IPCC, most often intertwined with other societal processes (Olsson,
Opondo etal., 2014). Main causes include price shocks, which reduce poor people’s consumptions
levels, loss of assets due to natural disasters, and health shocks (Hallegatte, Bangalore et al., 2016).
The World Bank has estimated that climate change could push an additional 100 million people or
more into poverty by 2030—around half of them for reasons attributed to droughts, unequally
divided across the world (Hallegatte, Bangalore et al., 2016).

1.2 Goal of this publication
The main goals for this part of the projectare to:

e gaininsightintohowtoolittle, too much and too dirty water may affect migration and
political conflict risk via case studies, literature study and quantitative analysis;

e gaininsightintothe academicdebate on the relationship between water, migration and
conflictrisk;



identify water-related hotspots around the globe with respect to migration and political and
otherconflictrisks;

presentknowledge relevantforpolicy and furtherresearch; about whatis needed toinclude
the knowledge about water—conflict relationship into policy decisions and bringitinto
practice.

1.3 Relevance of this research/limiting conditions

The following aspects explain why itis difficult, but also necessary to combine water/climate and
conflictanalyses:

Many security analysts (e.g. political scientists) are sceptical about the existence of a causal
relationship between climate and conflict, and alarge share of them argue you can only
explainthe emergence of conflict by looking at the specific political-economy settingin
which they emerged, in which also the history of conflictis takeninto account. These
analysts and researchers tend to doubt the possibility of forecasting conflict. A lot of
academicdebate centres on questions towards the factors that increase conflict risk, and
how these factorsinterrelate. Nevertheless, some data-based early warning mechanisms,
such as EU INFORM, have been developed. Often dataanalysisis supplemented by
confidentialanalysis of intelligence agencies and Embassies.

The link with security can be used or misused for specific political agendas (e.g. Assad
claimingthe Syriarevolts being caused by climate change and not by hisrepression). Both
water challenges and conflicts result from many, often governance-related, factors; there are
many potentially spurious relationships and the weighing of various contributing factorsis
difficult.

Data sets on conflict and climate-related water availability are difficult to combine, due to
differencesin geographical and temporal scale/resolution, uncertainties with regard to the
time-lapserelationship between conflictand waterand differencesin the used definitions of
conflictandinthe environmental variables used.

Projections on climate change and water-related issues are availableforalongerterm(e.g.
2050). However, the modelsthese projections are based on, know large variationin
outcomes resulting fromvariations in climate (reference concentration pathways (RCPs)) and
socio-economic (shared socio-economic pathways (SSPs)) scenarios, and limitations of the
modelsthemselves. Thereby are not all data of importance available. Itis forexample
difficultto project whether/how inequality or governance effectiveness will change in the
future. Many of the big political events of the past (e.g. the fall of the Berlin Wall and the
Arab Spring) were not predicted.

However, as a consequence of further population growth, economicdevelopmentand
climate change, future global water conditions seemto pointinthe direction of increased
competition and water scarcity in certain regions, thus providinga more challenging
environment. With the global population growingto 9 billion, it may be questioned to what
extenthistorical patterns willbe representative of the future. It may be plausible that
increased competition and water stress become more important drivers of migration, human
insecurity and conflictrisks.

Making statements on possible changes in migration patterns and conflictrisks, in the long
term, isa different matter. Human security implications of water-related events can be



approached usingthe knowledge aboutthe relationship between them, but the situationis
different forthe subjects of conflictand migration. Violent conflictis an extreme result of
multiple—sometimes endogenous—socio-economic, political and institutional factors whose
trajectories are highly uncertain and difficult to predict. The same goes for the similarly
complex process of migration, which is nowadays already hard to attribute to specific push or
pull factors, letalone making credible projections of these factors. Takinginto accountthe
increasing global interdependence due to globalisation, changes in human capacities or
possible climatological tipping points, itis hard, if notimpossible, to predictimpacts of
water-related changes on conflict (Cederman and Weidmann, 2017; Feitelson and Tubi,
2017).



2 Approachand methods

In the project, we used several methodsto arrive at a credible method of hotspot mapping. In
particular, the relationship between water and human security, migration and conflict risk has been
unpacked by summarisingthe literature. Of particularrelevance is the report on water and conflict
pathways (De Bruin, Knoop etal. 2018), which systematically mapsthe literature onthe links
betweenthe waterissuesasincludedinthis projectand geopolitics. The study assesses the level of
confidence of eachidentified pathway, based on the degree of academic consensus (agreement) and
the number of observations (evidence).

Relevant datasets have beenanalysed and used for the hotspot maps. Inthe course of the project,
several sessions have been held totestintermediate conclusions and progress. These sessions have
alsobeenusedtoreceive newideasand case studies. Forall waterissues, we tried to make the link
with geopolitics, discovering that for many of them, such as water quality, hardly any literature is
available. Perhaps mostimportantly, we tested ourresult by presenting progress and ourfindings to
expertsandrelevantaudiences atinternational conferences. Sessions were organised at Adaptation
Futures 2016; Planetary Security Conference 2016 and 2017; Changing Routes 2017 and the
Stockholm Water Week 2017. Finally, the chapteron conflictand migrationinthe publication on The
geography of future water challenges, together with this publication, were both reviewed by three

external experts.!

The policy brief that was the result of the 2016 Planetary Security Conferenceis available online.

" Migration: Rebecca Nadin (ODI); Water stress and Conflict: Jonas Vestby (PRIO); Transboundary
river basins and Conflict: Aaron T. Wolf (Oregon State University).
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3 Mainfindings
3.1 Literature review
Several relationships between water-related issues, migration/displacement and tension/conflict

were identified, onthe basis of a literature study. Table 3.1gives ageneral overview of the various

relationships found between the watertopics discussed in The geography of future water challenges
and human security, displacement/migration and tension/conflict.

Table 3.1 Negative impacts of water-related events on human security, displacement/migration and conflict

Driver

Energy

production —
hydropower/
energy crops

Water stress

Declining Food
production

Water quality
and sanitation
Issues

Ecological
degradation

Flooding

Human security

Competition over
agricultural landdue to the
cultivation ofenergycrops.
Changing environmental
conditions due to dam
construction.

Economicdecline, poverty
unemployment, shortages
infoodforhuman
consumption, poor
hygiene, competition over
fertilelandand water

Economicdecline and
unemployment, poverty,
undernourishment
(stunting growth and
causing vulnerability to
diseases)

Healthandsanitation
issues, high—predominantly
infant—mortality rates,
decreased productivitydue
to healthissues andrelated
expenses

Declining ecosystem
services, economic decline

Casualties, economic
shocks, poverty,

Displacement/
migration
Displacement due to
dam construction,
environmentally
motivated migration
due to degrading
environmental
conditions

Increasing push
factors to encourage
migration, especially
within dryland areas,
which increases
seasonalmigration
andincome
diversification

Economically
motivated temporary
and permanent
migration (which
diversifies income),
due to food shortages
and limited economic
opportunities

Maybe a pushfactor
to leave; butno case
studies found.

Encourage temporary
migrationto citiesor
natural areas, to
achieveincome
diversification

Temporary,internal
displacementdueto
riverand sea
flooding; permanent
displacementdueto
sealevelrise

Tension/Conflict

Local: protests and strikes due to dam
construction, displacement ofpeople;
competition overagriculturalland

Transboundary: changing power
relationships, causing tensionoreven

conflict betweenriparian statesover water
in transboundaryriverbasins

Local:violentand non-violent competition
overwaterandarableland
Local/regional: In water-scarce and
conflict-prone environments, watercanbe
increasingly used as a weapon

national andinternational: transboundary
issues over wateruse orretainingwater

Local:declining food production in conflict
situations makes people more vulnerable
Globally: food prices mayincrease due to
global interrelatedness, triggering local
riots in alreadytense societies

No impact on conflict related to water
qualityandsanitationissues found

No clearimpact on conflict related to
ecologicaldegradation found—apart from
environmental groups protesting against,
for example, mines.

No clearrelationship: economic shocks
causedbyfloodingmayresultinincreasing
inequality, addingto socialunrestin
alreadyconflict-prone areas. However, this
notionis contested, although increasing
cooperationhasalsoprovento result from
extreme events such as flooding.

Sources: Allouche, 2011;Black, Adgeret al., 2011; Seto, 2011; Fjelde and von Uexkull,2012; Wilby and Keenan, 2012; Adger, Pulhinet al.,
2014; Devlin and Hendrix, 2014; Salehyanand Hendrix, 2014; Smith, 2014; von Uexkull, 2014; Buhaug, Benaminsenetal., 2015; Zarfl,
Lumsdon et al.,2015; von Uexkull, Croicu etal.,2016;De Stefano, Petersen-Perlman et al., 2017.
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3.2 Migration

A difference can be made between migrants and displaced people. Displaced peopleare those who
are forced to move because of physical impacts as a result of, forexample, flooding or storms,
whereas migrants are people who move as aresult of, among otherthings, slow-onset
environmental degradation of theirliving environment. The linkage between gradually changing
water conditions and migration, however, is a contested albeit often discussed relationship (Tacoli
2009, Burrows and Kinney 2016). Moreover, the separation between forced and voluntary migration
isoftenblurry:itcan forexample noteasily be said if people who move because of salinisation due
to sealevelrise, are movingvoluntary or forced. Between 2008 and 2015, an average of 21.5 million
people peryearhave been displaced by weather-related events, mainly due to floodingand storms
(IDMC, 2016). There is no data on the number of people who return, orthe number of those who
seek a betterfuture elsewhere. The peoplewho migrate because of slow-onset events or processes,
such as land degradation and salinisation, are notincluded in this number, since itis difficult to relate
migration to a single cause. Often, slowly changing environmental circumstances are just one of the
causes for people to move.

Migration is the result of various push-and-pull factors

Sometimes, people move to otherlocations, particularly to cities, to take advantage of the better
opportunitiesthere (e.g. education, employment), which can therefore be regarded as pull factors.
On the otherhand, people mighttemporarily or permanently migrate because of declininglivelihood
security, which could be regarded as a push factor. Figure 3.1 shows the numerous environmental,
social, political economicand demographicdrivers, which can be both macro- and micro-level push-
and-pull factors. Individual characteristics, such as age and well-being, also influence people’s
individual decisions to migrate.

Figure ES.1: The conceptual framework that has been used in this project, showing the

‘drivers’ of migration and the influence of environmental change’

Producer prices (e.g. Agriculture)
Consumer prices
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Figure 3.1 Conceptual framework showing the drivers of migration and the influence of environmental change, including
factors on the macro, meso and micro level (Government Office for Science, 2011)

Environmental change as direct/indirect driver of migration

When theirlivelihoods are dependent on water, especially those of crop farming, livestock farming
and certainindustries, people may temporarily, cyclically or permanently migrate to areas with
bettereconomicopportunities (lonesco, Mokhnachevaetal., 2017; Stapleton, Nadinetal., 2017).
Increasing water scarcity, in such cases, has a majorimpact on migration (Neumann, Sietzetal.,
2015). Long-termand/orrecurrentdrought affects livelihoods in areas where people have few
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resources orlack the capacity for dealing with water stress. Environmental changes, mostly related
to water, affect producer prices the most, and in that way also employment opportunities.
Therefore, people livingin countries where they depend on agriculture for theirincome are most
impacted by environmental change. Migration related to waterstressis likely to be more prevalent
in countries where there are no proper governance structures to assist people affected by these
changes.

Clingendael Policy Brief: Climate-migration-security: Making the most of a contested
relationship (2017)

This policy brief expounds the academically contested relationship between climate change,
migration and security. The study emphasisesthe lacking investments in ‘countries of origin’, since
most existing policies are still focused on responding to voluntary and/orforced migration. No-regret
policy options that boost youth employment, restore ecosystems, strengthen resource management
and reduce inequalities between groups could be envisaged toimprove local living conditions.

Demographics and urbanisation

Young adults are more likely to move than older people (Black, Kniveton et al., 2008); therefore, the
numberof migrantsina countryisexpectedto be related to the number of young adults. Since the
propensity to migrate is generally higheramongyounger people, countries with high population
growthrates are expected to have relatively high and increasing numbers of migrants (Black, Bennett
etal., 2011; Marchiori, Maystadt etal., 2012). Where population growth in parts of the global North
isexpectedtodecline, large parts of Asiaand especially in the Sub-Saharan African drylands will
continue to experience high levels of population growth rates and skewed demographic
distributions, now andinthe future (Figure 3.2). Inrecent decades, asharp increase has been
observed of migration fromrural areas to urban areas, mostly in the same country. Urbanisation can
be mainly attributed to perceived and actual economicand social pull factors from urban areas. Yet,
to a lesserdegree, this flow canstill be related to environmental degradation, mostly caused by
human mismanagement. Many of these migrants migrated to economically developing deltas, but
these deltas are often vulnerableitself to climate change as a result of sealevel rise (in combination
with soil erosion and subsidence), flooding and storms (Seto, 2011).
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Figure 3.2 Population growth, growth in the number of young adults and urban growth in 2050 relative to 2010.

Migration and sea level rise

There is one impact of environmental change that will definitely influence migration of peopleliving
in coastal, low laying areas: sealevel rise. However, the exact numbers of migrants will depend on
demographicdevelopments and the capabilities to adapt, largely depending on socio-economic
developments and governance strategies.

Increasinginundation and coastal erosionimpacts of rising seas in combination with more intense
storms are feltincrementally, overtime, with assets and security slowly being eroded, and with
sudden shocks being part of the process. The decisionto move and the momentto move depend for
largely onindividual characteristics, such as education, genderorfinancial means (Richards and
Bradshaw, 2017).

Most of the world megacities are located in coastal zones, and many are situatedin large deltas
where specificeconomic, geographicand historical conditions attract people (Neumann, Vafeidis et
al., 2015). The projected urbanisation of urban deltas may increase the vulnerability of populations
to sealevelriseinthe future (Government Office for Science, 2011).

Sealevelrise willnot be uniform across regions. Accordingto the IPCC, by the end of the 21° century
itisverylikely that 95% of the coasts will experience sealevel riseand about 70% of the coastlines
worldwide are projected to experience sealevel rise within 20% of the global mean (IPCC, 2014)
(Figure 3.3).
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Figure 3.3 Sea level rise projections under two scenarios as determined by multi-model simulations. All changes are relative
to the 1986—-2005 period (IPCC, 2014).

Migration/relocation as coping mechanism

Although academicdiscussion exist about the actual weight environmentalvariables have on
migration, the UN Refugee Agency sees the links between climate change and natural disasters on
the one hand, and environmental degradation and displacement on the other, as undisputed
(Goodwin-Gill and McAdam, 2017; Rigaud, 2018). Fact is thattemporary migration, especially during
the dry season, has always been a coping mechanism of human communities that directly depend on
seasonal variability, especiallyin large parts of Africaand the Middle East (Barrett and Santos 2014,
Brown 2015). Increasing water stress together with population growth in vulnerableareas can
increase the number of seasonal migrants, orlead to permanentinstead of temporary migration.
Chronicenvironmental degradation, such aslong-lastingand reoccurring drought and increasing soil
degradation, generally first leads to intensified labour migration, as people seek to supplement local
incomesthrough remittances (Raleigh etal., 2008). Migration or temporary migration due to
extreme flooding also has always been a coping mechanism, possibly intensifying any existing tension
inthe receivingareas (Black, Bennettetal., 2011; Ghimire, Ferreiraetal., 2015)

The UNHCR sees plannedrelocation as an adaptation strategy forthose who are notable to move
away fromareas that are highly disaster prone ortoo dangerous for human habitation (UNHRC,
2015).

Conclusions

Migration processes are complex and driven by arange of social, economic, political and
environmental factors. However, certain factors can be regarded more important than others. Since
water-stress-related migration primarily occursin regions where people’s livelihood is directly
dependentontheirenvironment, regions with arelatively low GDP are more at risk. Demographic
characteristics are of importance, since arelatively young population is more mobilethananolder
population.
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Sealevel rise without doubt will leads to migration and displacement. The number of people affected
will vary perregion, depending on the actual local sealevel rise, adaptation measures and
demographiccharacteristics.

3.3 Conflict

All potential links between waterinsecurities and conflict are more or less contested in academic
literature. There is substantial evidence, however, that water security threats affect economic
growth, especially in low-income countries, and poverty especially in combination with the absence
of effective governance are major factors thatincrease conflictrisk (Collier, 2007; Hallegatte,
Bangalore etal., 2016). Water-related events can undermineinstitutions that provide publicgoods
and thereby weaken states. Especiallywater stress situations can be linked to conflict situations,
exaggerating existingrisk. The construction of hydropowerdamsis anotherfactorthat may increase
the risk of conflict, from forced displacement on a local level, toincreased tension about water
sharingininternational river basins.

Definition of conflict

The concept of conflictis not clearly oruniformly defined in conflict research. Research articles and
research institutes define conflictin different ways, using different variables. In our study, conflict
was notlimited toarmed, violent conflict. Figure 3.4 gives a conceptual overview of the different
levels of conflict. Unrest due to shocks, resultingin social disruption and tension over remaining
resourcestogetherwithincreasingtemporary or structural migration, can also resultin situation of
non-violent conflict. Social disruptionis generally defined as the alteration or even breakdown of
social life, asa result of economicshocks and decline, decreased sense of safety, unequal distribution
of aid or remainingresources and health issues such as epidemics. Communities prone to social
disruption often have low social and environmental resilience (Adger, 2000; Kawachi and Berkman,
2000).

intensity Level terminology  level of violence intensity class

dispute )
. n?:g;w\ﬁ?éfsnt Llow intensity
non-violent
crisis

violent . :
medium intensity
limited violent
war conflicts

Figure 3.4 Different levels of conflict intensity. Adapted from HIIK (2016).

high intensity

The Global Peace Index

The Global Peace Index (GPI) scales countries on theirlevel of peacefulness, apart from a specific
definition of conflict. Forthis reason the GPl has been usedin the statistical analyses (Visserand De
Bruin, 2018) that sustainthe hotspot maps. The GPlis based on 23 indicatorsinthree overarching
categories: ongoing domesticand international violence, publicsafety, and security and
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militarisation. The indicators have been selected and weighted by experts from all around the world
and are sourced from the latest available datafrom awide range of international institutes: including
the Uppsala Conflict Data Program (UCDP and the Stockholm International Peace Research Institute
(SIPRI) (Institute for Economics and Peace, 2016).

Pathways that link water to conflict

In the PBL background report Linking water security threats to conflict (2018) ten pathways have
beendistinguished based on historical and ongoing case studies. Since discussions about specific
pathways differ, part of the IPCC framework on uncertainty (Mastrandrea, Mach et al., 2011) has
been qualitatively applied by assessing the confidence level based on the level of evidence and
agreementforeachindividual pathway.

This literature study shows that conflictis the result of complex and context-specific processes,
involving many more orless influential factors. Waterinsecurities are never the only cause of
conflict. Risks derive fromthe social and economicimpacts of water stress, economicshocks due to
precipitation variability and natural disasters and the distribution of power over water, in existing
conflictand insituations of distrust between nations. No link between water quality issues and
violent conflict have been found, despite the fact that water quality issues lead to more casualties
than conflict.

These so-called pathways are summarised in Table 3.2. Furtherintensified water challenges, mainly
due to a lack of water, may impact political stability on local and international scales, in the years
ahead, inregionsalready vulnerable to waterinsecurities. In most parts of the world, though, climate
and water conditions do not directly threaten peace. Regions already prone to conflict, due to
instability of governmentinstitutions, conflict traps, poverty and inequality, demographics and low
levels of education face higherrisks of conflict-related water security threats.

Table 3.2 Ten pathways linking water to conflict. The case studies sustaining the pathways can be found in the report by de
Bruinet al. (2018).

Pathway Confidence Context Scale
Local water stress (droughts, Robust evidence Economically and politically deprived Local
economic scarcity, inaccessibility) Medium agreement population

may induce conflict over High dependence on rainfall

remaining water and food, in Environmental mismanagement

fragile contexts Existing tension/grievances between

communities

Variability in precipitation may Moderate evidence, Direct dependence on rainfall for agriculture Local-regional
influence the moment of local medium agreement and plagued by cattle raidingl

conflict outbreak and type of Existing historical tension over land and water

conflictin regions dependenton rights

rainfall —increasing variability may
lead to increasing levels of societd

disruption

A shortage of arable land Resulting | Moderate evidence Deprived population Local-regional
from land degradation and water medium agreement High dependence on rainfall

stress (drought, economic scarcity No land policy, or land policy thatis percieved

and inaccessibility) may induce as unfair; abuse of power by elite factions

local conflict over the (remaining Existing tension between communities or with

fertile land, not necessarily IN the international investors

same location or at the same Incoming migration and population pressure

moment
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Food price spikes as aresult of
water-related disaster may
accelerate or stimulate
local/reglonal rioting increasing
conflict risks

Migration and displacement may
increase as aresult of water-
related disaster, possibly causing
tension in the receiving areas

Economic shock as a result of
natural disaster can increase
inequality, adding to social
disruption and grievances, and
increase conflict risk

The constructionof megadams
may lead to tension between
countries within a situation of
power struggle and shortages due
te overexploitation

Water can be used as aweapon or
strategic tool/measure in existing
conflicts, possibly exacerbated by
water stress

Control over water resources or
water reservoirs can be pursued
by nations or terrorist/rebel
groups, Under conditions of water
stress

A melting Arctic may change
existing regional geopolitical
relationships and cause interstate
tension/conflict

Moderate evidence
High agreement

Little evidence
Low agreement

Little evidence
Low agreement

Moderate evidence
High agreement

Robust evidence

High agreement

Limited evidence
Low agreement

Moderate evidence
Medium agreement

Economically deprived populations, high
percentage of income spend onfood
Misuse of power by elite factions

Existing grievances against elites orthe state
Political instability

Demographiccomposition of region of origin
and receiving areas

Economically and politically deprived
population, foodinsecurity

Existing conflict in the receiving areas and/or
region of origin

Networks

Political freedom

Low adaptive capacity, existing grievances,
unfair distribution of aid (increasing
grievances), poverty trap

Existing grievances and distrust between
countries

Rapidly developing projects

Rapid political changes

Little institutional capacity

Existing conflict, underconditions of
food/water scarcity
Highly vulnerable vitalinfrastructure

Existing tension between nations, suppression,
(perceived) water stress, history of conflict

Existing grievances and distrust between
countries

Conflicting national interests

Little communication or openness

Local—global relationships

Local-international

Local-regional

Transboundary

Local —regional

International

International

Water-stress-related conflict

Water-stress-related conflictis often attributed to mismanagement ratherthan drought (Raleigh and
Urdal, 2007; Allouche, 2011). Resource scarcityin general is oftenregarded asa resultof a
combinations of factors: policy failure, population pressure, resource degradation and the unequal
distribution of resources between groups (Raleigh and Urdal, 2007). Instead of local water scarcity, or
related local food scarcity, local risks of conflict are primarily explained by socio-political and
geographicfactors discussedin Chapterfour.

Eventhoughit seemsunlikely thatlocal water stress will be asingle and direct cause forlocal
conflict,incombination with othervariables, especially poverty, insufficient diversified economies,
and lacking governance structures, water stress can consolidate conflict (Moench, 2002; Robinsand
Fergusson, 2014; Von Uexkull, 2014). Water stress may, under certain circumstances, also have a
countervailing effect on conflict because of its negative impacts on fighting capabilities (Salehyan
and Hendrix, 2014).

Increased conflictrisk as a result of waterstressin already fragile and conflict prone areas s
described by awide range of case studies (Benjaminsen, 2008; Robins and Fergusson, 2014; Von
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Uexkull, 2014; CORDAID, 2015), not onlyin academicliterature butalso as reported by NGOs. The
level of evidence, therefore, is robust. Although there isample evidence, anumber of scholars
showed that there are contradictory conclusions and far more important drivers of conflict, such as
financial crises (Turner, 2004; Theisen, Gleditsch etal., 2013).

Transboundary tension related to dam construction

In recentdecades, numerous mega-hydropower dams have been constructed, under which the three
Gorges Dam (China), Itaipu Dam (Brazil, Paraguay) and the Guri Dam (Venezuela),?in orderto meet
increasingdemands forenergy. Wheresome see hydropowerdams ordams forirrigation purposes
as the solutions forsustainable development, others consider the construction of these dams as non-
transparent processes where humanrights and the quality of ecosystems are considered less
important than economic benefits (Zarfl etal., 2015). Historically, dams have had severe impacts on
local communities. An estimated 80 million people have been displaced by dam projects worldwide
(Walicki, loannidesetal., 2017). The faith of these peopleislarge unknown, but evidence shows that
those affected often do not receive compensation, and the majority of these peopleremained or
became poor(Moore, Dore etal., 2010). Social justice and conflictissues have occurred among
othersin Colombia(Martinez and Castillo, 2016), Chile (Carruthers and Rodriguez 2009), Myanmar
(Kirchherr, J. Charles etal., 2016) and Brazil (de Azevedo, Mirandaetal., 2016).

Aaron Wolf, an often cited scholarspecialised in transboundary water conflict, considers an
increased likelihood of conflict within basins the result of insufficient institutional capacity and rapid
physical changes within abasin, especially the construction of large scale dams (Wolf, 2001; De
Stefano, Petersen-Perlman etal., 2017). Numerous regions still have large hydropower potentials,
especiallyin Latin America, the Balkans, Asiaand Africa (Gernaat, Bogaartetal., 2017). These
changes may alterexistingoreven create new local up to transboundary conflict, strongly depending
on the way these dams will be constructed (De Stefano, Duncan etal., 2012; De Stefano, Petersen-
Perlmanetal., 2017)

The Renaissance Damin Ethiopia, under construction since 2011, is a contemporary example of a
mega-hydraulicdam considered a mayor security threat for both transnational conflicts and social
injustice. International relationships within the Nile Basin becomeincreasingly complex due to
shifting powers, since the construction of the Renaissance dam challenges the historical hegemonic
position of Egyptin the basin (Hammond, 2013). Food security s likely to be undermined, tribes
livingalongthe riverare threatened by losing theirlivelihoods, and migration may be triggered, all
possibly impacting existing tension, at the local scale (Abbink, 2012).

Cooperation over water

This study primarily focuses on the conflict factor of water. Nevertheless, thereare also researchers
who rather pointto water as a conversation starter. Water-related issues could be a possible starting
pointforcooperation between countriesintermsof river basintreaties, because of shared interests
and possibilities forimproved understanding (Whittington, Wu et al., 2005; Wolf, 2007; Zeitounand
Mirumachi, 2008; Brochmann and Gleditsch, 2012; Link, Scheffran etal., 2016). In internationalriver
basins, numerous treaties have created trust and alliances between countries, sometimes in post-
conflictsituations, and sharing of waterresources on community level have also influenced other

2 Together, these three dams produce almost 250 TW-hour per year (1000 times annual electricity use by Dutch households).
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forms of cooperation. This notion is of importance for future water management strategies, butis
not being discussed extensivelyin this study.

However, to better understand the pacifying effect of water, afollow-up policy study towards the
pacifying effects of specifically waterand environmental security in general would be avaluable
addition.

Conclusions

Conflictis an extreme outcome of acombination of risk factors. Discussion exist regarding the major
causes of conflict. However, there are two key factors that are assessed in most conflict studies:
governance and poverty (Fearon and Laitin, 2003; Collier, 2007; Goldstone, Bates etal., 2010; Besley
and Persson, 2011; Hegre, Karlsenetal., 2011; Acemoglu and Robinson, 2012). Inthe case of water-
stress-related conflict, thesefactors are also central, since these factors shape water management,
central for water-related conflict.

Transboundary waters more often cause cooperation than conflict. Basically, the many existing
treaties and river basin organisationsincrease the capacity of riparian countries to avoid severe
conflicts. Still, the construction of numerous potential hydropower dams, could lead toincreased
tension between states, especiallyinregions where trust between countriesis low.
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4 Hotspot maps: approaches andresult

A number of attempts to model the possible relationship between environmental factors and the
probability of conflicts are known fromthe literature (Hsiang, Mengetal., 2011; Hsiang, Miguel et
al., 2013; Hsiangand Burke, 2014; Von Uexkull, 2014). Yet, none of these models are very convincing
for the purpose of this project: identifying hotspots. For the relationship between environmental
factors and changing migration patterns, models were even less available. The most common ways to
model these relationships are based on regression techniques which assume a continuous
relationship between driving factors, the input, and changing probability of conflicts or migration, the
output. Eitherinits most simple form of linear regression (e.g. Hsiang and Burke) orin the more
complex form of multipleregression, takinginto account a number of contextual factors, (e.g. Von
Uexkull, 2014), there are a number of objectives. First, conflicts are the outcome of highly non-linear
processes. Second, conflicts are exceptions rather than almost natural outcomes of an unfavourable
combination of factors (Buhaug, 2014). Third, if found that relationships are statistically significant at
all, they were ingeneral very weak, which makes the applicability of these non-mechanisticmodels
underchangingfuture conditions even less credible. Finally, definitions of variables differ perstudy
influencing the outcome of a certain study. However, in ourview there is enough agreement on the
importance of some of the key contextual factors to at least make some indication of future hotspots
of conflictand migration.

The hotspot maps are based onrelationships most often mentioned as key in literature (Table 4.1).
The thresholds determined forthese factors are partly defined by statistical analyses. These
relationships have been substantiated in Chapter 3. Water, political and social indicators have been
combinedtoindicate regions where water-stress-related migration, the probability of water-stress-
related conflict or pressure on existing collaboration between riparian countries canincrease.

The analyses have been done by multiplying the different key indicators, all valued 0, 1 or 2,
dependingonthe level of influence. Areas where the situation at one of the boundariesis considered
safe or as having practically no local influence (valued 0) are always considered as having a practically
negligible probability of eitheranincrease in migration volumes (related to SLR or waterstress) orin
conflictrisk, fromthe perspective of these boundary conditions. In otherwords: inthese areas there
is hardly any reason to assume that water will be the cause of significant changesin migration
volumesorwill be related toincreasingtension oreven conflict the upcoming decades.

To avoid false negatives as much as possible, particularly the lowest threshold values forthe middle
class (valued 1) are setrather wide. Yet, since the objective was to indicate hotspots, only the areas
with the highest scores were eventually mapped (see distribution tablesin Sections 4.1and 4.2).
Areasidentified as hotspots should primarily be valuedin relative terms: if water plays asignificant
role, thenthese are areas where the probability of changesin migration volumesis greaterorthe
increase intensionis more likely, in comparison with otherareas.
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Table 4.1 Hotspot maps

Map title Water-related indicator Political/social indicator

Dryland hotspots of Water stress (Dynamic Water StressIndex Populationgrowth

potential migration (DWSI) Growth in youth bulge

associated with water Income (GDP USD/CAP)

stress

Hotspots of potential Sea Level Rise Number of people living in flood-prone
migration, due to 1 metre areas (absolute orrelative)

sea level rise Coping capacity (GDP USD/CAP)
Hotspots of potential Water stress (DWSI) Governance

conflict risk associated Income (GDP USD/CAP)

with water stress in 2050

Pressures in river basins, Numberof people whocould be
related to dam displaced bythe construction ofdams
construction Governance

Internationalwater treaties

4.1 Migration maps

Potential hotspots of migration associated with water stress in 2050
Water-stressed-related migration is migration affected by water stress, displacing people whose
income directly depends on the availability of water (e.g. farmers and pastoralists). To make this
indication, fourindicators are used: DWSI, youth bulge, population growth and GDP in USD.

Each water province 3 (Straatsma, Droogers et al., 2014) getsa value of 0, 1 or 2 for GDP, Population
growth, DWSI and the size of its youth fraction (youth bulge). Values are multiplied to derive at the
final composite indicator, since all factors are of importance for water-stress-related migration
(Tables4.2 and 4.3).

Table 4.2 Threshold value per indicator

Threshold values

Score 2 1
GDP x 1000 10 20
Pop 1.9 1.29
DWSI 5 3
Youth Bulge 0.26 0.20

3 Water provinces area composite of river basins and administrative regions. This geographical scale has been
used throughout this project(Straatsma et al.2014).
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Table 4.3 Number of water provinces per score and belonging colours

Score number legend
16 37

8 84

4 36

2 43

1 57

0 1036

nodata 311

Water stress — DWSI

The water stressindexis based on the DWSI (Dynamic Water Stress Index) by Wadaetal. (2011).
Furtherdetails on classification can be found in the document on waterstress. The following values
are given percategory, based on severity (scores from high (5) tolow (1)):

WADA Value

1 0

2 0

3 1

4 1

5 2
Population growth

Population growth projections for 2050 are derived from the SSP2 ‘medium scenario’ by the
International Institute for Applied Systems Analysis (2016).

Threshold values are based on average global growth rates. Since the average population growth rate
is129% from (7.6 billion now, 9.8 billion in 2050 = 29% increase), this numberis used as the first
threshold. Countries facing a population growth largerthan 1.9 (almost doubling) is defined as the
second thresholds and are given 2 points.

Youth Bulge

Young people are more likely to move than older people (Black, Adger et al., 2011; Global Migration
Group, 2014). The 15-30 yearfraction was used to classify thisindicator. Population projections are
derived fromthe SSP2 ‘medium scenario’ by the International Institute for Applied Systems Analysis
(2016) (Figure 4.1). The threshold values are setat0.20 and 0.26 so both classes would coveraround
20% and 50% of all countries (93 out of the 193 countries have afraction largerthan 0.20 and 32
thereof are projected to have a fraction largerthan 0.26).
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2050
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0.2
0.15
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0.05

Figure 4.1 Distribution of the fraction aged 15-30 of the projected (SSP2) total population of all (193) countries in 2050.

GDP

Gross domesticproduct (GDP) projections for 2050 are derived from the SPSS2 ‘medium scenario’ by
the International Institute for Applied Systems Analysis (2016).

The GDP threshold values forthis map are based on the relationships between GDP and the average
GDP value added by agriculture. Countries with a GDP of more than USD 20,000, ingeneral, have a
low dependence on agriculture. Figure 4.2 shows that most countries with a GDP below USD 10,000
are formore than 10% dependenton agriculture. Therefore, the thresholds of USD 10,000 and USD
20,000 are used.
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Figure 4.2 Agricultural value added by agriculture (World Bank 2010).

Potential hotspots of migration due to sea levelrise in 2050

The potential number of people affected by arise of 1 meter. This numberis taken as absolute and
relative to the country’s number of inhabitants. This combined with the coping capacity of counties,
expressedin GDP (Table 4.4).

Table 4.4 Threshold value per indicator

People living below 1m 5LR Absolute number 5000000  S00000
People living below 1m SLR Relative number 10% 1%
People living below 1m SLR Total MIN{2,5um abs+rel}

Coping capacity 10 25

Sea Level Rise
1 meterglobal sealevelriseonall shores.
Population

Population growth projections for 2050 are derived from the SSP2 ‘medium scenario’ by the
International Institute for Applied Systems Analysis (2016).

GDP

Gross domestic product (GDP) projections for 2050 are derived from the SPSS2 ‘medium scenario’ by
the International Institute for Applied Systems Analysis.

The capacity of countries to adaptto the risingsealevel is key to the assessment of the probability of
migration. If nations are able to make substantial investmentsin flood risk management (FRM), the
needtomove will decrease oreven dissapeare. Base forthe assessment of the threshold values is
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the assumption that most OECD countries (small Pasificislands excluded) would be able toinvest, at
leastto a certainlevel, in FRM. OECD coutries with the lowest GDP per capitawere all located in the
Balkanregion (o0.a. Bosnia Herzegovina, Albaniaand Montenegro). Based on their GDP per capita, we
rounded the upperthreshold value up towards USD 10,000. In order to avoid false negatives, we set
the lowerthreshold value to USD 25,000 (coveringaround half of all OECD countriesin 2010).

4.2 Conflict maps

Hotspots of potential local conflict associated with water stress in 2050

The map of local conflict associated with water stressis created by combining threeindicators: for
governance, water stress and GDP. Since all three are conditional factors for water-stress-related
conflict, the three indicators are multiplied, so all water provinces that have one or more indicators
valued at zero are outside the risk zones.

Each water province received avalue of 0, 1 or 2 for GDP, DWSI and governance. Values are
multiplied to derive atthe final composite indicator, since all factors are import for water-stress-
related migration (Tables 4.5and 4.6).

Water stress conflicts: ECC Factbook https.//factbook.ecc-platform.org/ (Lukas Riittinger, Dan Smith
etal., 2015)

See Appendix1.to see the complete list of reported water-stress-related conflicts included.

Disclaimer: Most dots on the map represent numerous conflictsin the same region, especiallyin
Sub-Saharan Africa. Some conflictsincluded already go on for decades, with a changingintesity,
dependingon, forexample, droughts. Not all conflicts related to waterare included in the list,
however, majorand lingering conflicts are.

Table 4.5 Threshold value per indicator

Threshold values

Score 2 1
Water stress (DWSI) 5 3
Governance 2.20 5.25
GDP x 1000 10 20
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Table 4.6 Number of water provinces per score and belonging colours

Score Number legend
8 27

4 91

2 103

1 76

0 996

nodata 311

Governance

Governance 2016 is a composite from:

- Governance effectiveness from the Worldwide Governance Indicators (Kaufman and Kraay,
2015)
o (http://info.worldbank.org/governance/wgi/index.aspxtthome)
- Corruption Perception Index 2016 (Transparency International,2017)

o https://www.transparency.org/news/feature/corruption perceptions index 2016

The thresholds forthe governance indicatorare determined according to calculations by Visseretal.
(2018), shownin Figure 4.4. The dependentvariable, the Global Peace Index(GP1) (2016), determines
the peacefulness of a country. The mostimportant explaining variable—out of a wide range of
variables, including GDP, inequality, employment—is that of governance with the value of 5.25 and
the second mostimportantis governance with avalue of 2.2 (Figure 4.3).

The New Climate for Peace ECCPlatform (Lukas Rittinger, Dan Smith etal., 2015) 54 water-stress-
related conflicts have been used to validate the finded thresholds. With the exception of Israel, all
these countries have a Governance index <=5.25 (Figure 4.4), which means that the choosen
thresholds include major historical conflicts in which water stress may have played arole.
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Figure 4.3 Regression tree with the Global Peace Index
(GPI) Index as the dependent variable. The GPI lies in the
range of 0.0-10.0, with high values pointing to countries
with better peace conditions. The independent variable
Governance also lies in the range of 0.0-10.0, with higher
numbers pointing to better governance. Unemployment
stands for the percentage of unemployed people.
Explained variance: 64%. Analysis is for 139 countries for
which data is available on all indicators considered.
(Visser and De Bruin, 2018)

e Involved

oNot involved

70

B0 9.0 10.0

Figure 4.4 Relation between the Governance indicator and the Global Peace Index (GPI). Blue dots represent countries with a
history of conflict in which water stress played a role (1944-2017). The red lines are threshold values used in the model.

GDP

Gross domesticproduct (GDP) projections for 2050 are derived from the SPSS2 ‘medium scenario’ by
the International Institute for Applied Systems Analysis (2016).

Threshold values are setin such a way that, in 2010, all nations with a history of conflict that could be
linked to water (listsee Appendix 1), atleast have an index value of =1 (with the exception of Isreal,
whichis considered aspecial case). The upperboundaryis setto 20,000 USD/cap, beingthe firstsplit
value when aregression tree analysisis performed on all relevant variables (with the exception of
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Governance) (Visseretal. 2018). Also, most countries with a GDP per capita of over USD 20,000 have
a GPI of more than 6, which means they can be considered as relatively peaceful (Figure 4.5). Since
most of the countries with a history of conflicts related to water have a GDP per capitathatis lower
than USD 10,000, these countries are classified with 2 points. Countries where GDP per capitais
between USD 10,000 and 20,000 are classifiedwithal.

10

GPI

e Involved
5 o] L ]
] . oNot involved
&
g ¢
P o
L]
3 o
. ®
.;;,..
2
L]
1
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

GDP/cap

Figure 4.5 Dots represent countries, plotted for their GPlvalue and GDP/cap value. Blue dots are countries where water-
related conflict has emerged since 1944. Yellow dots are countries not involved in water-related conflict.

Water stress: DWSI

The water stressindexis based on the DWSI (Dynamic Water Stress Index) by Wadaetal. (2011).
Further details on classification can be found inthe document on water stress. The following scores
are given percategory based onseverity (5is high, 1 islow):

WADA Value
1 0
2 0
3 1
4 1
5 2

Pressure inriver basins related to dam construction

The map includes two potential sources of conflicts due to the construction of hydropower dams.
Thefirstoneis on the transboundary level between riparian countries, the second oneison the local
level due tothe forced displacement of people. Data on potential hydropolitical tension at the
international level are taken from UNEP-DHI and UNEP (UNEP-DHI and UNEP, 2016; UNEP-DHI and
UNEP, 2016), whichis based on the work of De Stefanoetal. (2017). De Stefano et al. base their
analysis onthe level of hazard due to new waterresource infrastructures in combination with the
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level of institutional vulnerability, expressed by the absence of relevant treaty provisions and river
basin organisations. Onthe local level, the potential number of forced displacementsisindicated.

Dam-related conflicts: ECC Factbook— A new climate for peace. Selection: dam-related conflicts.
https://factbook.ecc-platform.org/(Adelphi, 2017)

Environmental Justice Atlas—expertjudgement major dam-related conflicts https://ejatlas.org/
(Temperetal.2015)

See Appendix3, forthe conflict specifications. Disclaimer: Not all conflicts that are related to dam
construction have beenincluded, however, based on expert judgement, the major dam-related
conflicts are.

Hydropoliticaltension: downloaded from http://twap-rivers.org/indicators/# (received 2 February
2018)

Number of people potentially displaced: Our assessment builds on the work of Gernaat et al. (2017),
who compiled amap of all locations where potentially hydropower dams could be constructed. From
thislista selection was made of those dams, where the production of electricity could be
economically feasible (seethe documenton energy). People livingin the affected areas of potential
dam construction (to crease reservoirs) were included as the number of potential displaced people.

4.3 Map overlays — hotspots
In this section, the hotspot results will be shown as presented in the book The geography of future
water challenges, including asmall accompanying text (Map 1-4).

Dryland hotspots of potential migration associated with water stress

Dryland hotspots of
potential migration
associated with water
stress

Between 2000 and 2010,
an estimated 40 million '
people migrated out of
drylands, mostly in South
America, Africa and Asia.

Potential levels of migration
Moderate

High

Very high

No data

A high likelihood of water stress, strong population growth with
alarge share of young adults, and low income per capita, can be
associated with water-stress-related migration. By 2050, these
factors may all affect migration in many Sub-Saharan dryland
regions.

Map 1 The impacts of water stress are seen to be a driver of migration. Especiallyin areas where many people are employed
in agriculture this is the case, since water availability has a strong impact on agricultural productivity. The propensity to
migrate is also generally higher amongst younger people. Therefor, the demographic characteristics of a region influence
who moves in response to economic changes that are influenced by water stress. Under a business-as-usual scenario,
especially regions in Sub-Saharan Africa can face migration related to water stress.
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Hotspots of potential migration due to 1 metre sea levelrise

Hotspots of potential
migration due to
1metre sea level rise

Potential levels of migration

Moderate

High fo)
Very high

O People living below sea level + 1 metre

Millions of people live in coastal
areas within the reach of 1m sea
level rise. Sea level rise, therefore,
will eventually become a potential
driver of migration in areas without
the capacity to help people adapt.

Hotspots of migration may be found The Bangladesh Government Smallislandsin
especially in Southeast Asia, the expects to have 20 million the Pacific Ocean
Small Island Developing States and in migrants around 2050, if the are particularly
Africa, based on projected coping worst-case sea level rise vulnerable to sea
capacity and number of people at risk. scenarios become a reality. level rise.

Map 2 When the sea level rises, an increasing number of people living in low laying coastal zones will be at risk. The capacity
of a country to protect people at risk is largely dependent on money available for adaptation, and thus on GDP. Especially
people living in large cities in economically less developed countries in coastal zones will be at risk. Under a business-as-
usual scenario, over 150 million people will be at risk when the sea level rises with 1 meter.

Hotspots of potential local conflict risk associated with water stressin 2050

Hotspots of potential local
conflict risk associated with
water stress in 2050

Potential &
conflict . )

Moderate tf > 3 {'
High

Very high .
No data

o Reported water-
stress-related
conflict 1944-2017

Map 3 Water stress can be associated with local conflict, especially in those regions where governance is poor and GDP is
low, since these characteristics decrease the ability of people to deal with water stress. However, relationships are context
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specific and conflict is largely influenced by historical conflicts and water management. The map shows reported water-
related conflicts. However, each year, there are numerous local and small-scale conflicts between farmers, for example in
Pakistan and India, about irrigation water, especiallyin dry years.

Pressuresin river basins related to dam construction

Pressures in river basins related
to dam construction

Number of
potentially
displaced people ‘.

(thousands) % ?

Y

® 750 ﬁ(‘

+  Conflicts related to major ‘
dams, 1944-2017

o .
Potential hydropolitical
tension 5-10 years
Low
Moderate
[ | High Dams and local tensions
B veryhigh The displacement of many thousands of people
following the construction of hydropower dams
Source: Conflicts 1944-2017: and reservoirs has often been a cause of local
ECC Platform / Environmental conflict. Acknowledging the hydropower potential

in Asia, Africa and South America, numerous
people could be atrisk of displacement.

Map 4 The construction of large-scale dams can have huge consequences, both on local as on international scale. Locally,
people can be displaced due to dam construction, especially people living in certain regions of Africa and Asia face
displacement. Hydropolitical tension between riparian countries can rise due to dam construction, however, institutional
capacity, the presence of river basins treaties and variability in water availability also affect tension in river basins.
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5 Discussion,conclusion,recommendations for further research

5.1 Discussion
It isimportantto note that most of the research used forthis study is based on historical dataand
case studiesand itremains questionable to what extend historical precedents are applicable to the
future. While important studies have been done onissues touching on climate change, migration and
conflict, the scale of these long-term challenges seems to be far greaterthan our collective ability to
understand and solve them. Takinginto account global interdependence due to globalisation,
changesinhuman capacities or possible climatological tipping points, itis hard, if notimpossible, to
predictimpacts of climatological changes on conflict and migration.

Securitisation of climate and water?

Putting climate change, in this case channelled via water-related events, as asecurity threat has been
criticised fortwo reasons. Onthe one hand, because it could lead to withdrawal of attention and
resources from adaptation measures to military expenses, and onthe otherhand because
relationships are still contested (Brzoska, 2009; Hartmann, 2010; Boas, 2015). A recent study
criticises the climate—conflict research discourse, claiming that too many case studies focus on
conflictareas, and by doingso, include only afew global regions (Adams, 2018). Contemporary
studies would be barely informed by climate change vulnerability. This report not only takesinto
account the water-related stresses that are caused by climate change (weathervariations), butalso
includes socio-economic pressures and dam construction, since these pressures are atleast as
important, giventhe large number of dams presentlyunder constructions or planned for the coming
years.

5.2 Conclusion
Water security plays arole in social, political and economic processes, just as these processes can
influence watersecurity. However, wateris not perceived as asole and direct cause of conflictand
migration;itinterrelates with otherfactors. Thereby can waterbe used as a political tool orweapon,
bothin local conflicts orduring tension in transboundary river basins, where the construction of
dams can affect relationships between riparian states.

Itisrelevanttolookintothe relationship of waterand geopolitics. With climate change becoming
more profound and demographicgrowth projected torise, water challenges could indeed intensify
the relationship with political stability in the years ahead. Despitethe limitations and constraints, it
seems obvious that, if temperature and rain fall patternsin combination with other global socio-
economicchange, this may have a negative effect on conflict risk or migration, these potentially
adverse effects will predominantly becomeapparentin Sub-Saharan Africaand in Southwest Asia.
Increasing migration flows due to sealevel rise might become apparentin selected countriesin South
America, Africa, Southeast Asiaand Oceania. South America, Africaand Southeast Asia are regions
where the potentially risk of local conflict due to the displacement of people resultingfromthe
construction of hydropower dams mightincrease. Onaninternational level the construction of dams
may raise tension between riparian states particularly in South America, Africaand large parts of
Asia.
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5.3 Gaps and recommendations for future research

All the analyses outlinedin this publication point out that contestation on the exact relationshipsand
mechanisms remains. To identify where the relationship between waterand geopolitics or conflictis
areality,and where itis not, we propose to carry out in-depth case studies during the next phasein
unstable regions where environmental stresses have been indicated to playarole (e.g.inthe
hotspotsidentified). This could lead to new insights on how water biophysical and societal systems
intersect. We will use a political economy analysis to map actors, networks etc.

Anothertopicthatshould be analysed betteris the pacifying effect of water resources onlocal and
international levels. Wateris a potential source forcollaboration, and therefore could be an element
of peacebuilding processes. Especially in developing adaptation programmes, it will be of interest to
know how water can inspire conflict managementand improve livelihoods.
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Appendix 1 local water-stress-related conflict

Lower Mekong Basin: challenges and opportunities for early cooperation,
water stress sparked a sense of urgency and crisis.

The role of water resources in the Sudan-South Sudan Peace Process
Climatic change, fragility and conflict in northern Mali

Water shortages and public discontent in Yemen

Security implications of growing water scarcity in Egypt

Drought and conflict across the Kenyan-Ethiopian border

Farmer-herder violence in the Tana River Delta, Kenya

Local violence over water resources in Yemen

Conflict between the Sa'ad and Suleiman of the Habar Gidir in Somalia
Droughts, livestock prices and armed conflict in Somalia

Water scarcity in northern China, causing grievances

Climate change, charcoal trade and armed conflict in Somalia

Irag-lran: from water dispute to war

Israel-Palestine: water sharing conflict

Turkey-Armenia: water cooperation despite tensions

Syrian Civil War: the contested role of climate change

Livelihood conflicts in the Ferghana Valley

Water conflict over Acueducto Independencia in Mexico

Communal conflicts across the Kenyan-Ugandan border

Communal conflicts in the Karamoja Cluster (Uganda)

Communal conflicts in the Karamoja Cluster (Kenya)

Communal conflicts in the Karamoja region (South Sudan, Uganda,
Kenya)

Jabal Sabr Mountain water conflict in Yemen

Tuareg rebellion in Niger: important droughts in the Sahel in the 1970s—
1980s and subsequent migration of disaffected Tuaregs to Algeria and
Libya arguably have played an important part in facilitating this conflict
Tuareg rebellion in Mali: related to important droughts in the Sahel in the
1970s-1980s

Tuareg rebellions in Mali and Niger in the 1990s
Farmer-herder conflict between Fulani and Zarma in Niger
Interstate dispute over water in the Cauvery Basin in India

Water conflict in the Indus River Basin between India and Pakistan
affected by climate change and water use

Civil war in Darfur, Sudan: droughts in the 1970s—1980s intensified
clashes against different groups

‘Water coup’ in Lesotho

Lake Chad, Africa — local conflicts over survival resources

Droughts, migration and communal conflicts in Darfur

Conflict between Habaniya and Reizegat Baggara in Sudan

Conflict related to spreading desertification and poor resource
management between Falata and Habaniya in Darfur, Sudan

Conflicts over water and land between the Awlad Zeid and Zaghawa in
Sudan

Conflicts between Didinga and Toposa over land, livestock and water in
South Sudan

Conflict between Jikany Nuer and Lou Nuer over land and access to
water in South Sudan

Conflicts, including those over land and water resources between Lou
Nuer and Murle in South Sudan
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1957-1995

2005-ongoing
2012-ongoing
2009-ongoing
2013-ongoing
1944—ongoing
2012-2013

1990-ongoing
1991-ongoing
2008-ongoing
1980-ongoing
2008-ongoing
1944-1988

1948-ongoing
1990-ongoing
2011-ongoing
1991-ongoing
2010-ongoing
1944—ongoing
1944—ongoing
1944—ongoing

1944—ongoing
1997-ongoing

1991-1997

1990-1995

1990-1997.

2007-ongoing
1944—ongoing
1974—ongoing

1947-ongoing

2003-ongoing
1986
1970-ongoing
1980-ongoing
2006

2006-2010
1980-ongoing
1944-2013
1993-ongoing

1944—-ongoing

ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform

ECC Platform
ECC Platform

ECC Platform

ECC Platform

ECC Platform
ECC Platform
ECC Platform

ECC Platform

ECC Platform
ECC Platform
ECC Platform
ECC Platform
ECC Platform

ECC Platform

ECC Platform

ECC Platform

ECC Platform
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https://factbook.ecc-platform.org/conflicts/lower-mekong-basin-challenges-and-opportunities-early-cooperation
https://factbook.ecc-platform.org/conflicts/lower-mekong-basin-challenges-and-opportunities-early-cooperation
https://factbook.ecc-platform.org/conflicts/role-water-resources-sudan-south-sudan-peace-process
https://factbook.ecc-platform.org/conflicts/climatic-change-fragility-and-conflict-northern-mali
https://factbook.ecc-platform.org/conflicts/water-shortages-public-discontent-yemen
https://factbook.ecc-platform.org/conflicts/security-implications-water-scarcity-egypt
https://factbook.ecc-platform.org/conflicts/drought-and-conflict-across-kenyan-ethiopian-border
https://factbook.ecc-platform.org/conflicts/farmer-herder-violence-tana-river-delta-kenya
https://factbook.ecc-platform.org/conflicts/water-conflicts-yemen
https://factbook.ecc-platform.org/conflicts/conflict-between-saad-and-suleiman-habar-gidir
https://factbook.ecc-platform.org/conflicts/droughts-livestock-prices-and-armed-conflict-somalia
https://factbook.ecc-platform.org/conflicts/water-scarcity-northern-china
https://factbook.ecc-platform.org/conflicts/climate-change-charcoal-trade-and-armed-conflict-somalia
https://factbook.ecc-platform.org/conflicts/iraq-iran-water-dispute-war
https://factbook.ecc-platform.org/conflicts/israel-palestine-water-sharing-conflict
https://factbook.ecc-platform.org/conflicts/turkey-armenia-water-cooperation-despite-tensions
https://factbook.ecc-platform.org/conflicts/syrian-civil-war-role-climate-change
https://factbook.ecc-platform.org/conflicts/livelihood-conflicts-ferghana-valley
https://factbook.ecc-platform.org/conflicts/acueducto-independencia-hermosillo
https://factbook.ecc-platform.org/conflicts/karamoja-%E2%80%93-kenya-uganda-transboundary
https://factbook.ecc-platform.org/conflicts/karamoja-%E2%80%93-ugandan-side-jie-dodoth-iteso-karimojong
https://factbook.ecc-platform.org/conflicts/karamoja-kenyan-side-pokot-samburu-turkana-marakwet
https://factbook.ecc-platform.org/conflicts/karamoja-pastoralists
https://factbook.ecc-platform.org/conflicts/karamoja-pastoralists
https://factbook.ecc-platform.org/conflicts/jabal-sabr-mountain-water-conflict
https://factbook.ecc-platform.org/conflicts/tuareg-rebellion-niger-1991-1997
https://factbook.ecc-platform.org/conflicts/tuareg-rebellion-niger-1991-1997
https://factbook.ecc-platform.org/conflicts/tuareg-rebellion-niger-1991-1997
https://factbook.ecc-platform.org/conflicts/tuareg-rebellion-mali-1990
https://factbook.ecc-platform.org/conflicts/tuareg-rebellion-mali-1990
https://factbook.ecc-platform.org/conflicts/tuareg-rebellions-mali-niger-1990s
https://factbook.ecc-platform.org/conflicts/fulani-zarma-niger
https://factbook.ecc-platform.org/conflicts/interstate-dispute-over-water-cauvery-basin-india
https://factbook.ecc-platform.org/conflicts/water-conflict-indus-basin-between-india-and-pakistan
https://factbook.ecc-platform.org/conflicts/water-conflict-indus-basin-between-india-and-pakistan
https://factbook.ecc-platform.org/conflicts/civil-war-darfur-sudan
https://factbook.ecc-platform.org/conflicts/civil-war-darfur-sudan
https://factbook.ecc-platform.org/conflicts/water-coup-lesotho
https://factbook.ecc-platform.org/conflicts/lake-chad-africa-local-conflicts-over-survival-resources
https://factbook.ecc-platform.org/conflicts/communal-conflicts-darfur-sudan
https://factbook.ecc-platform.org/conflicts/habaniya-reizegat-baggara-sudan-darfur
https://factbook.ecc-platform.org/conflicts/falata-habaniya-sudan-darfur
https://factbook.ecc-platform.org/conflicts/falata-habaniya-sudan-darfur
https://factbook.ecc-platform.org/conflicts/natural-ressource-conflict-between-awlad-zeid-and-zaghawa-darfur-sudan
https://factbook.ecc-platform.org/conflicts/natural-ressource-conflict-between-awlad-zeid-and-zaghawa-darfur-sudan
https://factbook.ecc-platform.org/conflicts/didinga-toposa-south-sudan
https://factbook.ecc-platform.org/conflicts/didinga-toposa-south-sudan
https://factbook.ecc-platform.org/conflicts/jikany-nuer-lou-nuer-south-sudan
https://factbook.ecc-platform.org/conflicts/jikany-nuer-lou-nuer-south-sudan
https://factbook.ecc-platform.org/conflicts/lou-nuer-murle-south-sudan
https://factbook.ecc-platform.org/conflicts/lou-nuer-murle-south-sudan

Conflicts over grazing land and water between Dinka and Nuer in South
Sudan

Communal conflicts related to detoriating environmental condistions,
land, livestock and water in South Sudan

Pastoralist and farmer-herder conflicts in the Sahel

Conflict related to diminishing land and water resources between Masalit
and Reizegat Abbala in Sudan

Conflict over water in the Aral Sea

Clashes over access to water in drought-hit Indian region

Water cuts in Tunesia cause social disruption after uprisings in 2011

Riots over eratic water supply in Kitwe, Zambia

Violent riots over water shortage in townships in South Africa
Tanzanian farmers and herders jostle for dwindling water resources

Border clashes Burkina Faso and Mali over water and land

Demonstrations and clashes over water shortages in Algeria

Iranian farmers clash with police over water rights

Tribal clashes over the distribution of irrigation water in Pakistan

Numerous local clashes over water in Burkina Faso
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http://www.bbc.com/news/av/world-africa-25840703/south-africa-four-killed-at-protest-over-water-shortages
http://www.ipsnews.net/2013/10/conflicts-over-water-rise-in-tanzania/
http://www.aljazeera.com/news/africa/2012/05/201252541935138924.html
http://www.moroccoworldnews.com/2013/09/103564/19-algerians-arrested-over-water-riot-report/
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http://www.irinnews.org/report/74308/burkina-faso-innovation-and-education-needed-head-water-war

Appendix 2 List of all countries where water could have playeda
role in conflict
(drought/waterstress, land orland rights)

Country GowernanceScaled  Country GDP/cap

Israel 7.78 Israel 26.71
Rwanda 5.31 Turkey 12.54
South Africa 5.19 Mexico 12.43
China 5.06 Iran 10.95
Turkey 4.94 South Africa 9.47
India 4.69 Tunisia 8.56
Tunisia 4.44 Algeria 7.56
Philippines 4.32 China 6.80
Senegal 4.32 Egypt 5.54
Mexico 4.20 Armenia 4.90
Viet Nam 4.20 Syria 4.75
Armenia 3.95 Philippines 3.56
Burkina Faso 3.95 Iraq 3.23
Palestine 3.95 India 2.98
Lesotho 3.70 Uzbekistan 2.87
Zambia 3.70 Viet Nam 2.84
Algeria 3.58 Palestine 2.75
Iran 3.58 Pakistan 2.41
Niger 3.46 Yemen 2.37
Ethiopia 3.33 Mauritania 2.20
Kenya 3.33 Nigeria 2.13
Tanzania 3.33 Cameroon 2.06
Egypt 3.21 South Sudan 2.02
Pakistan 3.21 Sudan 2.02
Mali 2.96 Cambodia 1.97
Uganda 2.96 Senegal 1.74
Cameroon 2.72 Kenya 1.48
Nigeria 2.59 Lesotho 1.44
Cambodia 2.47 Zambia 1.38
Mauritania 2.47 Chad 1.34
Uzbekistan 2.47 Tanzania 1.25
Iraq 1.60 Uganda 1.15
Chad 1.48 Burkina Faso 1.14
Sudan 1.11 Rwanda 1.04
Syria 0.86 Mali 0.97
Yemen 0.86 Ethiopia 0.93
South Sudan 0.12 Niger 0.65
Somalia 0.00 Somalia 0.03
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Appendix 3 Major conflicts related to dam construction

Violence in Mauritaniaand Senegal, the planto build two large
dams contributed to unrest

MekongRiver Basin: dam disputes
Transboundary waterdisputes between Afghanistan and Iran
Security implications related to the Gilgel Gibe Ill Dam, Ethiopia

Numerous damsthreatenindigenous livelihoods in the Brazilian
Amazon

Kariba Dam, Zambia/Zimbabwe —impoverishment of decendants
of resettled people

Xacbal hydropower project affectinglocal livelihoods, Guatemale
Dispute overwaterinthe Nile Basin

Disputes overthe Grand Ethiopian Renaissance Dam (GERD)
Yarmouk River: both tensions and cooperation between Syriaand
Jordan

Turkey, Syriaand Iraq: conflict overthe Tigris-Euphrates Basin
Dam conflict between Kyrgyzstan and Uzbekistan

Santa Rita Dam conflictin Guatemala

China’s planto build damsin the Brahmaputra River have set off
ripples of anxietyinIndiaand Bangladesh

Akosombo hydropower project, Ghana, leaving farmers and
villages withoutland

Violent protests against the Hatgyi Damin Myanmar

Salween River dam conflictin Myanmar

Myitsone Dam conflictin Myanmar

Indiaand Bangladesh: conflict overthe Ganges River

Kalabagh Dam conflictin Pakistan

Three Gorges Dam conflictin China

Barro Blanco Dam conflictin Panama

Sogamoso Dam, Colombia, caused displacement, land grabbing,
militarisation

Rogun Dam conflict between Tajikistan and Uzbekistan

Sardar Sarovar Dam conflictin India

Narmada Dam waterdisputes between Indian States
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