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Introduction 
 
A number of authors have attempted to link climate change and environmental 
degradation with conflict at global, regional and local scales (e.g. Campbell et al., 2007; 
Mabey, 2008; Burke et al., 2009). Climate change and environmental degradation have 
also been invoked as drivers of conflict in the Sahel region, most notably in Darfur (e.g. 
UNEP, 2007), but also in the 1989 conflict Mauritania and Senegal (Parker, 1991). 
 
The potential impacts of climate change on conflict have received considerable attention 
since the publication of IPCC Fourth Assessment Report in 2007. With respect to Africa, 
Burke et al. (2009) concluded that civil wars were more common in Africa in warmer 
years, and went so far as to quantify the impacts of climate change on conflict, suggesting 
a climate-related increase in the incidence of armed conflict of 54% by 2030, resulting in 
an additional 393,000 deaths.  
 
Nonetheless, the links between climate change and conflict remain highly controversial, 
and studies purporting to demonstrate such links have been widely challenged (Maxwell 
and Reuveny, 2000; Gleditsch et al., 2007). The conclusions of Burke et al. (2009) 
regarding the link between temperature and conflict in Africa were widely criticised, and 
Buhaug (2010) provided a detailed critique, countering that economic conditions and 
governance were more important as drivers of conflict. 
 
With specific reference to transboundary water resources, Barnaby (2009) examined 
1831 instances of interactions over international freshwater resources between 1948 and 
1999, and found that 67% of these were cooperative, 28% were conflictive, and the 
remaining 5% were neutral or insignificant, with no formal declarations of war over 
water during this period. In a global analysis at the sub-national scale, using 
georeferenced historical data relating to a number of factors assumed to be sensitive to 
climate change, Raleigh and Urdal (2007) found that population growth and density were 
associated with increased risks of conflict, whereas the effects of land degradation and 
water scarcity on conflict were weak, negligible or insignificant. 
 
 

                                                
1 This paper (updated in January 2012) has been prepared to support the study on Climate 
Change, Water and Conflict in the Niger River Basin, by International Alert and the University of 
East Anglia, and funded by USAID (Goulden and Few, 2011: see reference list for full citation). 
2 Email: consultancy@nickbrooks.org 
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Box 1. The debate about climate change and conflict 
The potential links between climate change and conflict have received considerable 
attention since the publication of the Fourth Assessment Report of the IPCC. However, 
these links remain highly controversial. While some studies have linked violent conflict 
with global warming and environmental degradation (e.g. Mabey, 2008; Burke et al., 
2009), others have found that conflict is more closely linked with population growth and 
density than with land degradation and water scarcity (Raleigh and Urdal, 2007). A study 
of transboundary water resources management for the period 1948-1999 found that most 
interactions between states over shared water resources were cooperative, with only a 
minority being conflictive, and with no declarations of war over water (Barnaby, 2009). 
Positions on climate change and conflict mirror those on climate change and migration, 
with “maximalists” seeing climate change as a strong driver of conflict through the 
mechanism of resource scarcity, and “minimalists” seeing climate change as one (usually 
minor) driver among many that create the conditions in which conflict occurs.  
 
To a large extent, the debate about climate change and conflict mirrors that about climate 
change and migration. The arguments about the extent to which climate will influence 
migration may be framed in terms of what Surhke (1993) termed the “minimalist” and 
“maximalist” views (see also Lonergan, 1998). “Minimalists” view environmental (and 
climate) change as one factor among many that can influence migration, and stress the 
highly contextual nature of this influence, while emphasising the difficulty in decoupling 
the role of environmental change from that of other factors in migration. The maximalist 
view is one in which environmental change is seen as directly, and demonstrably, driving 
migration, and lends itself to attempts to quantify environmental migration (Myers and 
Kent, 1995; Myers, 2002; Jónsson, 2010; Laczko, 2010). Similarly, we may talk about 
climate change conflict minimalists, who see climate change as one (usually very minor 
or even negligible) of many interacting drivers of conflict, and maximalists, who see 
environmental deterioration driven by climate change as a direct cause of conflict over 
diminishing resources (often water resources or productive land).  
 
Climate change and conflict in the Sahel: the case of Darfur 
 
One of the most high-profile contexts in which arguments about the impacts of climate 
change on conflict have been played out is that of Darfur, which provides a number of 
lessons relating to the study of links between climate change and conflict in the semi-arid 
Sahelian region at large. The issues in Darfur, namely apparent competition between 
mobile pastoralists and settled farmers over productive land in an environment widely 
viewed as experiencing degradation and deterioration as a result of climate change and 
local anthropogenic pressures, are the same issues encountered throughout the Sahel.  
 
The most influential voice linking the Darfur conflict to climate change and 
desertification has been UNEP, in its report Sudan: Post-Conflict Environmental 
Assessment (UNEP, 2007). While this report was careful to emphasise that many non-
environmental factors have contributed to conflict in Darfur, and to avoid invoking 
climate change and land degradation as “universal” explanations of conflict in Sudan, it 
generated numerous media stories that sought to explain the Darfur conflict as a result of 
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climate change. For example, the UK Times reported that climate change and land 
degradation were “at the heart of the … conflict”3, and the UK Guardian ran a story 
reporting concerns that similar processes threatened “to trigger a succession of new wars 
across Africa”4 The UNEP (2007) report was also cited in a letter to Nature magazine by 
Jeffrey Sachs of the Earth Institute, which stated that the UNEP report “rightly notes that 
desertification, land degradation and climate change are major factors in the crisis”, albeit 
not the sole factors behind the Darfur conflict5. UN Secretary General Ban Ki Moon 
linked the Darfur conflict with climate change in a 2007 article in the Washington Post6, 
while Mazo (2010) concluded that “with regard  to its onset and severity, the fighting in 
Darfur can accurately be labelled the first modern climate change conflict1.” 
 
Box 2. Drought and conflict in Darfur 
A report by UNEP (2007) linked the conflict in Darfur to climate change, desertification 
and land degradation, arguing that these factors had brought farmers and herders into 
conflict over dwindling resources. This report was widely cited, including by the UN 
Secretary General, as indicating the role of climate change in the Darfur conflict. 
However, this report failed to consider the large body of scientific work on climate 
change and variability in the Sahel, which indicates that the apparent desertification and 
degradation that occurred in the region in the 1970s and 1980s (including in Darfur) was 
in fact a transient environmental response to large-scale climatic variability driven by 
changing pattern in ocean surface temperatures (Brooks, 2004). Recent research indicates 
that the Sahel, including parts of Darfur, has experienced a “greening” and an increase in 
rainfall (Olsson et al., 2005), undermining the conclusions of the UNEP report that the 
region is experiencing a long-term trend of declining rainfall and desertification. The 
conflict in Darfur in fact followed several years of relatively abundant rainfall (Brown, 
2010). While earlier droughts played some role in establishing the social, economic  and 
political conditions in which the conflict originated, many other social political and 
economic factors have been identified as drivers of conflict (Young and Osman, 2006). 
 
Despite the attention paid to non-environmental factors in the Darfur conflict in the 
influential 2007 UNEP report and elsewhere, the emphasis given to climate change, 
desertification and land degradation in the report, and the wider labeling of Darfur as a 
“climate change conflict”, deserve some scrutiny. The UNEP report effectively ignored 
the large body of scientific work on climate change, climate variability and 
desertification in the Sahel, which indicates that changes in rainfall, and in the position of 
the “desert boundary”, in the region are principally manifestations of large-scale climatic 
variability (Brooks, 2004, 2012). While increases in global atmospheric greenhouse gas 
concentrations may have played a role in mediating this large-scale variability, a more 

                                                
3 Times Online, 23 June 2007: “Darfur conflict is ‘warning to world’ of climate change peril”. 
Note that this story also reported the views of some experts that the case for a link between 
climate change and conflict had been overstated. 
4 Guardian Online, 23 June 2007: “Darfur conflict heralds era of wars triggered by climate 
change, UN report warns.” 
5 Nature vol. 449, Issue 6, September 2007, p. 24. 
6 Ban Ki Moon: “A climate culprit in Darfur”, Washington Post, 16 June 2007. 
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likely causal factor in the Sahel drought is short-lived industrial aerosols restricted largely 
to the northern hemisphere, which may have suppressed ocean surface temperatures in 
the northern Atlantic, affecting the African monsoon (Held et al., 2005; Evan et al., 2009, 
Kawase et al., 2010a,b). The implications of climate change for rainfall in the Sahel 
remain highly uncertain, and recent studies have demonstrated an increase in rainfall and 
a “greening” of much of the Sahel (including in parts of Darfur) since the late 1990s, 
refuting the claims made in by UNEP of a continuing and dramatic decline in rainfall in 
Darfur. This conclusion is based on a comparison of average rainfall between the periods 
1946-1975 and 1976-2005 (UNEP, 2007: p. 60). This comparison of two 30-year 
averages does not capture decadal-scale variability, or the increase in rainfall towards the 
end of the latter period. With respect to the issue of desertification, the only academic 
reference in the UNEP report is to Stebbing (1953), suggesting that the writers of the 
report were either ignorant of the large body of work on this topic from the 1980s 
onwards, or chose not to cite the many works that challenge the dominant discourse of 
desertification and land degradation that has been promoted by the United Nations 
Convention to Combat Desertification (UNCCD). According to the proceedings of a 
conference on Darfur held in Khartoum in December 2004, and published by the United 
Nations University for Peace (University for Peace, 2006), Sudan is one of three 
countries in the world supported by UNEP in its attempts to combat desertification, 
through the Master Plan for Combating Desertification in the Sudan, the 1974 Desert 
Encroachment Control and Rehabilitation Program, and the 1986 Draft Plan of Action to 
Combat Desertification.  
 
While the 2007 UNEP report contains much valuable information and analysis, its claims 
regarding the role of climate change and desertification in the Darfur conflict are based 
on a misinterpretation of the scientific information and should not be taken at face value. 
This has been recognised by a number of commentators, articles and academic papers, 
which have challenged the centrality of climatic and environmental change in the 
conflict7. Brown (2010: 2513) provides an analysis using a satellite-derived vegetation 
index, and concludes that “there is no evidence in the vegetation mapping for a 
worsening of the ecological situation in Western and Northern Darfur states around the 
outbreak of the conflict,” and that “the years prior to the outbreak of the conflict 
experienced better than average vegetation growth in the context of the past 25 years”. 
This reflects the conclusions of the study by Olsson et al. (2005) on the Sahel “greening”, 
and the evidence from the regional rainfall record (Brooks, 2011). Similarly, Kevane and 
Gray (2008: 1) conclude that “rainfall did not decline significantly in the years prior to 
the eruption of major conflict [in Darfur] in 2003.” 
 
While the droughts of the 1970s and 1980s undoubtedly played a role in creating the 
social, economic and political conditions in which the Darfur conflict eventually 
emerged, claims of links between climate change, desertification and conflict in Darfur 
appear to have been overstated. Young and Osman (2006) identify a number of factors in 
the conflict, including perceived unequal treatment by and resentment of central 
government, weakened social institutions and the failure of government development 
                                                
7 See, e.g. ‘Darfur’s climate roots challenged’, Nature Vol. 447, 28 June 2007. 
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strategies, poor administration favouring certain groups dating back to the 19th century, 
politically-driven changes in power relations between different groups, and the overspill 
of regional conflicts (e.g. between northern and southern Sudan, and between Libya and 
Chad) which affected Darfur due to close cross-border links with these neighbouring 
countries. While Young and Osman (2006) also identify conflict between different 
groups following the 1984/85 drought and famine, and social and resource-based 
conflicts that intensified in the following two decades, they also link these conflicts with 
changes to administrative boundaries (and resulting changes in power relations) and place 
these processes within the wider social, economic and political context. 
 
Development policy drivers of conflict in the Sahel 
 
The example of Darfur illustrates the importance of  the wider societal context in 
understanding conflict in the Sahel, and the dangers of overly-simplistic models of 
environmental change as a driver of conflict, particularly when those models are based on 
orthodoxies that ignore the scientific evidence. While environmental changes in the form 
of long-term variations in climate may play a role in “setting the stage” for conflict, the 
causal relationship is highly complex, and the role of policy is crucial in the emergence o 
conflict.  
 
One of the key characteristics of development policy in the Sahel since the 1950s has 
been agricultural intensification, expansion and modernisation. In the 1950s and 1960s, 
development policy in the Sahel, and in the West African region at large, sought to move 
people from the subsistence sector to the commercial sector, in order to generate export 
earnings and promote economic growth in countries that were newly, or soon to be, 
independent (Cooper, 1997). This drive to commercialisation involved the intensification 
and expansion of agriculture, and the conversion of “idle” or “under-utilised” lands to 
agriculture. The 1950s and 1960s were particularly wet in the Sahel (Brooks, 2004), and 
many regions viewed as potentially productive and under-utilised at the time were in fact 
historically marginal, meaning that agricultural expansion into these areas was not 
sustainable in event of a decline in rainfall, which was inevitable given the highly 
variable nature of Sahelian climate, and which indeed occurred in the late 1960s and 
early 1970s. In this sense, development in the 1950s and 1960s Sahel may be viewed as 
“maladaptive”, insofar as it did not consider the implications of the highly dynamic 
nature of the Sahelian environment. This resuled in the overextension of agriculture, 
making the region systemically more vulnerable to drought.  
 
Agricultural expansion also resulted in the further marginalisation of pastoralists, who 
were pushed into less productive areas and denied access to historical grazing lands, 
contributing significantly to the collapse of pastoral livelihoods during severe drought 
years and to conflict between farmers and herders when drought forced pastoralists to 
“encroach” on newly converted agricultural land that historically would have served as a 
source of pasture in drought years. In this sense the famines, population movements, 
conflicts and widespread societal disruption associated with the droughts of the 1970s 
and 1980s were driven as much by development policies as by climate change (Thébaud 
and Batterby, 2000; Heyd and Brooks, 2009; Brooks et al., 2010).  
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Box 3. Development as a driver of conflict in the Sahel 
Since the 1950s, development policy in the Sahel has emphasised economic 
modernisation through the commercialisation of agriculture, in order to generate 
economic growth (Cooper, 1997; Bloch and Foltz, 1999). In the wet 1950s and 1960s, 
agriculture was intensified and expanded into areas that were seen as “under-utilised” but 
which in fact were historically marginal and which would have served as grazing areas 
for pastoralists in drought years. When dry conditions returned in the early 1970s 
agriculture in these areas suffered, and pastoralists either could no longer access them, 
losing their livelihoods or perishing, or came into conflict with settled farmers in areas 
recently converted to agriculture. Since the 1970s, land tenure reforms have tended to 
promote private ownership of land at the expense of common property rights, and have 
favoured agriculture over pastoralism, making pastoralists more vulnerable to drought 
and undermining reciprocal arrangements that previously allowed different groups access 
to common resources (Hill, 1989). 
 
The marginalisation of pastoralists in the Sahel has continued throughout the post-
colonial period, increasing their vulnerability to drought and contributing to migration 
and conflict. For example, Hill (1989) describes how state legislation, the 
commercialisation of the rural economy, and the privatization of land have destabilized 
complex traditional systems of land tenure, reciprocity and the sharing of limited land 
and water resources, contributing to rural instability and localized pressure on resources. 
In Niger, state erosion of common property rights and encouragement of outright 
ownership made pastoralism among the Fulfulde a marginal activity in the 1980s, 
reducing the capacity of herders to cope with successive drought years (Hill, 1989). In 
Mauritania, a move towards formal private ownership of land in the Senegal river valley 
to the detriment of pastoral groups and ethnic minorities contributed to ethnic violence in 
1989 (Bloch and Foltz, 1999).  
 
All of the above factors increase the likelihood of conflict; while drought undoubtedly 
contributes to livelihood pressures and migration, resource-based conflicts in the Sahel 
may be viewed as much as the result of development policies as of environmental 
degradation and climate change, as explored in further detail below.  
 
Drought, migration and conflict in the Sahel: case studies 
 
The 1989 Senegal-Mauritania border conflict 
 
The role of development policies in driving conflict is illustrated by the 1989 border 
conflict between Senegal and Mauritania. Parker (1991: 155) identifies desertification as 
a root cause of this conflict, arguing that desertification “pushed nomadic Arab herders 
south towards sedentary black African farmers living on both banks of the Senegal 
River.” However, Parker (1991: 171) also states that “desertification created the need for 
greater control over the newly irrigated [Senegal-Mauritania] border region in the face of 
existing patterns of migration that made boundaries of little significance.” Senegal, 
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Mauritania and Mali implemented the Organisation pour la mise en valeur du fleuve 
Sénégal (OMVS), involving the building of dams to supply irrigation to hundreds of 
thousands of hectares of agricultural land, in 1972. Irrigation was needed to sustain 
agriculture in these areas during a drought that followed two decades of very high 
rainfall, suggesting that agriculture had expanded into what were historically marginal 
areas during the very wet 1950s and 1960s, as outlined above. It is likely that these areas 
provided grazing for pastoralists in drought years, before being converted to agriculture. 
While Parker (1991) identifies desertification as the principle driver of this conflict, this 
“desertification” is probably more accurately interpreted as an expression of decadal-
scale climate variability and the associated oscillation of the desert boundary (Brooks, 
2004). Even if drought is accepted as the proximate “cause” of this conflict, its ultimate 
driver might more realistically be identified as maladaptation through development 
policies that encouraged the expansion of agriculture into marginal areas, due to a lack of 
consideration of longer-term climatic variability in policy formulation.  
 
The Second Tuareg Rebellion in Mali 
 
The Sahelian droughts of the 1970s and 1980s undermined the pastoral livelihoods of the 
semi-nomadic Tuareg in the northern regions of Mali, causing large numbers of them to 
find refuge in camps or in urban areas, where they experienced social and economic 
marginalisation (Keita and Henk, 1998). Many Tuareg migrated to neighbouring 
countries, and some young men become involved in conflicts throughout North Africa 
and the Middle East, in which they acquired considerable military experience, eventually 
returning to Mali having to face unemployment and marginalisation, creating the 
conditions for the ‘Second Tuareg Rebellion’ in 1990. These conditions were exacerbated 
by a history of mistrust between the Tuareg and post-independence governments, the lack 
of available livelihoods and social support networks for returning migrants (as a result of 
previous drought and conflict), continuing drought and associated competition for 
resources between nomadic and settles peoples, and the flooding of the region with small 
arms as a result of conflicts in neighbouring countries, particularly Western Sahara. Keita 
and Henk (1998: 20) describes the conflict between the nomadic Tuareg and the settled 
communities as ‘not so much an ethnic or racial issue as an economic one’ highlighting 
‘the economic dimensions of the problem in the north: communities were fighting for 
scarce resources and jealously insisting that others were not preferred.’ While drought 
appears to have a been a contributory factor in the conflict, this should be placed in a 
much wider context of political marginalisation and discontent.  
 
Land use conflicts in the Inner Niger Delta, Mali 
 
Bejaminsen et al. (2010) examine land use conflicts in the inland Niger Delta region of 
Mali in Mopti region, based on court records, in order to assess the evidence for links 
with climate change and variability. They find a peak in land disputes in 1995 following 
an unusually wet year, and relatively few land disputes in the early 2000s following a 
‘relatively dry period’ and reach the general conclusion that there is ‘little reason to 
suspect that short-term climatic anomalies are important drivers of land tenure disputes in 
the court system’ (Benjaminsen et al., 2010: 9). The ‘trend in land disputes is remarkably 
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similar to the temporal pattern in general civil disputes’, and (Benjaminsen et al., 2010: 
8) conclude that a sharp increase in land disputes in the early 1990s, peaking in 1995 and 
then declining and stabilizing, is probably related to the political reforms of 1991/92, 
when multi-party democracy and decentralisation policies were introduced. 
 
Box 4. Case studies 
The Senegal-Mauritania border conflict of 1989 
In the dry years of the early 1970s, a programme of irrigation was implemented in the 
border Mauritania-Senegal border region, to sustain agriculture in the face of drought 
Parker, 1991). In 1989 violence erupted in this region between herders coming from the 
north and settled farmers. While this was interpreted as a conflict triggered by 
desertification (Parker, 1991), it is now known that the Sahel droughts of the 1970s an 
1980s were manifestations of climatic variability, and that the period preceding the 
introduction of irrigation in the early 1970s was one of unusually high rainfall (Brooks, 
2004). This conflict might therefore be seen as one in which pastoralists were excluded 
from historically marginal lands that would have provided grazing in drought years, due 
to the earlier unsustainable expansion of rain-fed agriculture during the wet 1950s and 
1960s. 
The Second Tuareg Rebellion in Mali of 1990 
Drought has been identified as one factor in the Second Tuareg Rebellion in Mali in 
1990. The droughts of the 1970s and 1980s undermined rural livelihoods and many 
young men migrated to neighbouring countries where they became involved in conflicts. 
The return of young Tuareg men combined with a proliferation of firearms (due to wider 
conflicts in the region), a lack of livelihood opportunities, and political discontent 
associated with marginalisation and neglect by central government, to create the 
conditions for conflict (Keita and Henk, 1998).  
Land use conflict in the inner Niger delta in Mali 
Trends in land disputes as evident from court records in the Mopti region of Mali bear 
little relation to trends in rainfall, but are strongly related to political reforms 
(Benjaminson et al., 2010). In a case study of conflict between a predominantly herding 
village and a predominantly farming village, the roots of dispute stem from a 
development initiative to convert pasture lands to rice cultivation in the dry 1970s, when 
river floods were not sufficiently deep to support the burgu fodder. When flood levels 
increased, a further initiative sought to return the rice growing areas to pasture. Conflict 
followed a recent initiative to rehabilitate a pond for use by different groups, and appears 
to have resulted from disputed “ownership” of this resource and the immediately 
surround land, in an area in which development projects had resulted in confusion and 
conflicting ownership claims (Benjaminson et al., 2010).   
Farmer-herder conflicts in rural communities in Niger 
The most common cause of conflict in four communities in Niger studied by Turner et al. 
(2011) was crop damage by livestock. In one community it was reported that drought had 
led to a reduction in conflict as it had resulted in a reduced presence of outside herders in 
the area during the cropping season. 
 



9 

Bejaminsen et al. (2010) present a case study of conflict over resources between two 
villages some 1km apart, when Malinké farmers from Karbaye attacked Fulani herders 
from Guirowel in August 2001. This incident followed the rehabilitation, with assistance 
from the Canadian Environmental Rehabilitation and Food Security Project (RESA), of a 
pond that had dried after droughts. While the usage agreements of the pond appear to 
have been somewhat vague, the intention was that it should be shared between different 
villages and uses. The pond was situated on the border of Karbaye village, but extended 
into the herder’s land. It appears that the Karbaye villagers saw the pond as theirs, and 
objected to the its use by herders.  
 
Bejaminsen et al. (2010) place this incident in the wider historical context of the 
expansion of rice cultivation in the inland Niger Delta, and the establishment of the 
Office Riz Mopti (ORM) with World Bank funding in 1972, part of a national initiative 
to increase agricultural production. Irrigation systems were built to expand rice growing 
areas; outside Karbaye rice was established on land tradionally used to graze livestock in 
on the burgu, the main fodder resource in the delta (and also the name give to the land on 
which it grows), which grows in areas where surface water is too deep for rice. 
Conversion of burgu to rice was associated with reduced flood levels associated with 
both drought and dam construction (about a quarter of the burgu areas in the delta are 
reported to have been converted to rice production since the 1950s).  
 
The area of rice growing (the casier rizicole) was expanded into the burgu near Karbye in 
the 1970s, when drought meant flooding was not sufficient to sustain the burgu. The land 
was therefore seen as “under-utilized”, and was, in the words of Bejaminsen et al. (2010: 
11), “confiscated” to create the casier rizicole, meaning that herders lost their land. In the 
1980s, when flood levels increased again, the casier rizicole was converted back to 
pastoral use.  
 
Other examples 
 
The severe Sahelian droughts of the early 1970s and 1980s triggered significant 
movements of people. For example, Hill (1989) describes how, in 1973, 20,000 
“displaced” persons, mostly pastoralists, congregated around the town of Gao in Mali. 
Hill (1989) describes this as an extension of their usual transhumance, raising questions 
about whether such movements should be seen as “normal” extensions of habitual 
patterns of mobility during extreme drought years. In same paper, Hill (1989), quoting 
Davies and Thiam (1987), describes how an influx of migrants into towns in Mali 
following the 1984-85 drought resulted in a fall in the daily wage rate of construction 
workers from 300 FCFA ($1) to 50 FCFA ($0.18). He also describes how traditional 
redistributive mechanisms based on loans of animals to the destitute who had lost their 
herds played a role in recovery from drought in Mali following the initial severe drought 
in 1973, but failed during the drought of 1984-85 because of the extent of livestock 
mortality, resulting in the migration of pastoralists to “refugee” camps. However, he 
presents no information relating to conflicts associated with these outcomes.  
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Turner et al. (2011) examine farmer-herder conflicts in West Africa through studies of 
four rural communities in Niger, in which the most common cause of conflict (verbal, 
political or violent in their terminology) is crop damage by livestock, the risk of which is 
increased by the proximity of livestock to agricultural land. They conclude that the 
“increased proximity of grazing livestock to cropped fields results primarily from an 
expansion of the cropped areas in the four study areas”. They further conclude that “there 
is no evidence for large increases in the number of livestock in any of the four study 
communities”, although they do identify changes in seasonal patterns of livestock 
presence and variable numbers of livestock managed by outside herders as factors in such 
conflict (Turner et al., 2011: 200). Significantly, they report that in one of the study 
communities, farmer-herder conflict is reported to have declined “in large part due to 
recurrent drought leading to the reduced presence of outside herders in the village area 
during the cropping season, indicating further that the relationship between drought and 
conflict is far from simple (Turner et al., 2011: 197-200).  
 
Development, drought and pastoral livelihoods in the Sahel 
 
Hill (1989) sums up the role of mobility in the Sahel by stating that “The principal 
individual-level strategy for coping with drought in the Sahel is to move.” Mobile 
pastoralism has a very long history in the Sahel, and represents an effective livelihood 
strategy that allows people to respond to scarce, highly variable and unpredictable rainfall 
(Brooks, 2006). A large body of work indicates that African pastoralism emerged in the 
prehistoric Sahara, at a time when climatic conditions were much more humid than today 
(di Lernia, 2002, 2006; Jousse, 2004). The earliest evidence of pastoralism in Africa is 
from the Eastern Sahara, and dates back more than 7000 years, to a time when this region 
was the most climatically marginal part of northern Africa. Cattle pastoralism spread 
rapidly throughout the Sahara between about 6500 and 5000 years ago during periods of 
climatic deterioration, prior to the final desiccation of the Sahara around 3000 BCE, and 
predating the arrival of agriculture (di Lernia, 2002, 2006; Marshall and Hildebrand, 
2002; Jousse, 2004). From around 6000 years ago, cattle herding spread into the Sahelian 
region, probably as a result of drier conditions that removed disease barriers to cattle 
husbandry (Smith, 1984; Vernet and Faure, 2000; Jousse, 2004). Indigenous mobile 
pastoralism in Africa thus may be viewed as an innovative livelihood strategy with a very 
long history, that has enabled people to cope with and adapt to severe and often rapid 
climate change, and to survive in an increasingly marginal and unpredictable 
environment.  
 
This narrative, derived from extensive archaeological and palaeoenvironmetnal research, 
appears to be at odds with current views of pastoralists as highly vulnerable to climate 
change. However, this apparent contradiction can be reconciled if pastoralism is viewed 
in the context of colonial and post-colonial development, which has tended to view 
pastoralists as primitive, backwards, and in need of sedentarising and even civilizing. 
Pastoralism has often been seen as incompatible with economic modernisation, based 
largely on commercial agriculture (Cooper, 1997) and, as a result, development policies 
have often systematically undermined pastoral livelihoods in favour of sedentary 
farming, restricting pastoralists’ access to grazing land and water resources and placing 
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them in conflict with agriculturalists. These same development policies have failed to 
appreciate the degree of variability in the Sahelian climate, imposing models more suited 
to temperate latitudes where rainfall is abundant and relatively predictable on the very 
different, marginal Sahelian environment. Such policies have done at least as much, and 
probably far more, than drought and long-term climate variability (often described with 
little justification as “climate change”) to place herders in conflict with farmers.  
 
Box 5. Development, drought and pastoralism in the Sahel 
Pastoralism represents an effective means of securing livelihoods in the Sahel’s highly 
marginal, variable and unpredictable environment (Hill, 1989), and a large body of 
evidence indicates that African pastoralism emerged in Sahara and spread throughout the 
Sahara and Sahel many thousands of years ago as an response to deteriorating 
environmental conditions associated with severe and rapid climate change (di Lernia, 
2002, 2006; Jousse, 2004). However, today pastoralists are seen as highly vulnerable to 
climate change, and indeed as “backward”. As a result, development policies have tended 
to marginalize pastoralists and undermine their livelihoods, making them more 
vulnerable to drought through a restriction of their access to resources, principally water 
and grazing land, largely through land tenure reforms that favour agriculture at the 
expense of pastoralism (Bloch and Foltz, 1999). 
 
Across the Sahel, the last two decades have seen widespread land tenure reform, much of 
which is intended to increase investment in land and enhance the productivity of land,  
based on the principle that private property with individual land titles is a necessary 
precondition for economic growth (Bloch and Foltz 1999). These reforms often recognise 
customary tenure but emphasise land registration and private ownership, and a shift 
towards private property rights has profound (and negative) implications for the many 
areas in the Sahel that are used as common property. Within the context of conflict over 
water and land, privatization of land containing water points and land used as corridors 
for livestock in favour of agriculture, is likely to increase the risk of conflict between 
herders and farmers.  
 
The above trends may be illustrated by a few examples. In Mali, pastoral lands were 
considered as state lands under the land tenure reforms of the 1990s, “with no specific 
provision for how pastoralists’ use rights might be codified or guaranteed” (Bloch and 
Foltz, 1999: 12). Land reform in Mauritania in the 1980s sought to reinforce state control 
of land, abolished traditional tenure, and encouraged private development of land, 
favouring the interests of private entrepeneurs and speculators. In Senegal, “pastoralism 
is not recognised as a legitimate justification for land” (Bloch and Foltz, 1999: 13)  In 
contrast, Niger’s 1993 Rural Code allowed recognition of property rights for pastoralists 
for pasture lands and water points, and Bloch and Foltz (1999) describe Niger as the 
exception to the rule in the Sahel of taking away rights from pastoralists in order to create 
private property systems, and talk about the “hostility” towards herders’ property rights 
in the region at large.  
 
Summary, conclusions and recommendations 
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In recent decades a discourse has emerged in which conflict in the Sahel, particularly 
between farmers and herders, is seen as resulting from drought, desertification and land 
degradation, which has caused herders to migrate into agricultural areas, where they have 
come into conflict with farmers. This model of conflict, while not without its critics, has 
gained widespread traction in policy circles, and has been applied to conflicts from 
Darfur in the east to Mauritania and Senegal in the west. This model presents conflict as 
generated by environmental trends on the one hand, and the associated encroachment of 
mobile pastoralists into settled areas on the other. However, this is a highly simplistic and 
partial representation of the reality of the interaction between environmental change and 
conflict in the Sahel, that neglects the central role played by development policies in 
driving conflict. Furthermore, it is based on a (some might argue willful) misreading of 
the scientific evidence relating to land degradation, desertification and climate change in 
the Sahel. This evidence does not support the dominant discourse of worsening climatic 
conditions, long-term and systematic desert encroachment, and the degradation of land by 
traditional (usually pastoral) exploitation, that has been promoted under the UNCCD and 
by bodies such as UNEP, as well as by regional governments. 
 
Box 6. Summary, conclusions and recommendations 
The widely accepted discourse of conflict driven by drought, desertification and land 
degradation, as promoted by bodies such as UNEP (2007) is not supported by the 
evidence. This model neglects the central role played by maladaptive development that 
has taken a short-term view and failed to incorporate considerations of the highly 
dynamic nature of the Sahelian environment into development policy and planning. The 
drive to promote growth based on agricultural modernisation through the maximisation of 
production has resulted in development that is not sustainable in the face of climatic 
variability in the region. Such development has displaced pastoralism in favour of 
agriculture, and then blamed herders for “encroaching” on agricultural land that 
historically has been used for grazing. The expansion of agriculture and the “squeezing” 
of pastoralists into smaller, more marginal areas, coupled with the failure of development 
to recognise and address longer-term (i.e. decadal scale) climatic variability, have done 
far more to drive conflict than climatic and environmental trends themselves.  

The climatic future of the Sahel is highly uncertain, and it is neither possible nor 
practical to plan for either wetter or drier conditions (change will not necessarily be in 
one direction and an shift to more humid conditions is likely to be reversed eventually, 
and vice versa). The best entry point for adaptation and sustainable development in the 
Sahel is to plan for extreme variability, using recent historical variability as a starting 
point. This will require the rehabilitation of traditional resource sharing arrangements and 
the development of new reciprocal mechanisms to permit the flexible exploitation of 
dynamic resources, while avoiding “lock-in” to fixed patterns of exploitation that 
inevitably will be unsustainable in the longer term. Only then can the causes of conflict 
be addressed effectively. 
 
In reality, development policies in the Sahel have very often resulted in maladaptation as 
a result of a focus on optimizing production under existing climatic and environmental 
conditions. During the wet 1950s and 1960s this resulted in the unsustainable expansion 
of agriculture into lands that were historically unsuited to agriculture but valuable to 
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pastoralists. Consequently, pastoralists were marginalized, and when drought hit the 
region in the 1970s they found the grazing lands that would have sustained them during 
periods of hardship occupied by farmers who (along with governments and development 
agencies) saw them as “encroaching” on agricultural lands, resulting in conflict in some 
areas. During the dry 1970s in the inner Niger Delta, the drive to increase production led 
to the appropriation of pastoral lands that were temporarily unproductive due to low flood 
levels, which were seen as “under-utilized” and were converted to rice production. Once 
again, this ultimately led to conflict as farmers and herders competed for the same land.  
 
The real roots of conflict in the Sahel (at least to date) are not in long-term climatic and 
environmental change, but in (i) the expansion of agriculture at the expense of herding, 
placing farmers and herders in closer contact with one another and increasing the risk of 
competition over land, and (ii) the failure of development planners to appreciate and 
accommodate the decadal-scale climate variability that is a fundamental characteristic of 
the region, and a typical feature of semi-arid regions at large. This failure to integrate or 
mainstream considerations of climatic and environmental variability into development 
planning and policy in the region has meant that governments, development agencies and 
communities have been unable to manage climate variability and change, significantly 
increasing the risk of conflict. Climate change, desertification and land degradation have 
provided easy scapegoats for failed development in the region.  
 
The Sahel’s climatic future remains uncertain, and anthropogenic climate change may 
well result in adverse impacts on the region that reduce resource availability through 
more severe and protracted droughts and long-term desiccation, particularly in the 
western Sahel (Christensen et al., 2007). However, the widespread disagreement between 
models means that nothing can be said with certainty about the future evolution of 
climate in the Sahel (Christensen et al., 2007). In the face of such uncertainty, addressing 
extreme climatic variability such as the region has experienced in the past 50-100 years 
provides a reasonable entry point for development and adaptation planning. To a certain 
extent, it might even be argued that whether climate change is likely to make the region 
drier or wetter is irrelevant in the longer term. The region will almost certainly continue 
to experience a very high degree of climatic variability, and this variability may well 
become more pronounced on seasonal, annual and decadal timescales as a result of 
climate change. Given the climatic history of the region, it cannot be assumed that 
rainfall will simply change in one direction or the other; any further “greening” of the 
Sahel is likely to be followed at some point in the future by a return to aridity, and vice 
versa as the region responds to large-scale (i.e. global and hemispheric) climatic 
variability and to long-term changes in climate forcing by accumulating atmospheric 
greenhouse gases (Brooks, 2004).  
 
Planning for one particular climatic outcome (e.g. wetter or drier) in the Sahel is therefore 
a high-risk strategy, and would represent a failure to learn from history. Development in 
the region needs to be based on flexible systems that can accommodate climatic 
oscillations between periods of relative humidity and aridity, perhaps lasting decades. 
Land tenure systems that lock development into particular patterns of land use are likely 
to be maladaptive in the medium to long term. What are required for sustainable 
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development in the Sahel are systems that allow any given area to be subject to different 
patterns of exploitation depending on the extant climatic conditions. This will require the 
rehabilitation of traditional, and the introduction of new, reciprocal arrangements 
between farmers and herders, and flexible tenure systems that recognise and 
accommodate the highly dynamic nature of the Sahelian environment. In addition, 
mechanisms will need to be put in place to assist different groups in the event of severe 
and intense droughts such as those seen in the early 1970s and 1980s. Development needs 
to move away from “steady state” approaches that assume climatic stationarity, and that 
simply seek to maximize production under current conditions without consideration of 
how conditions might change in the future. Crucially, the role of mobile pastoralism as an 
effective means of securing livelihoods in the highly variable, marginal and uncertain 
Sahelian environment needs to be recognised, and the rights of agriculturalists balanced 
with those of pastoralists. Only then will the conditions be right for addressing and 
reducing conflict in the region.  
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