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Abstract

In recent times, freshwater scarcity in northergé¥iia has increased the prevalence of conflictentain parts
between farmers and pastoralists because theyr@egathose whose source of livelihood are mosatered.
Competition for access to the diminishing freshwagsources often pitched both groups against eduér.
This paper describes situations that constitutshfsater scarcity and examines conditions under whicch
scarcity ignites conflicts among farmers and padigts in northern Nigeria. The research adoptesliraey
design of an ex post facto type. The sample ptipunlzonsisted of 150 farmers, 100 pastoralistd, %0 from
government officials, NGOs and members of the publThese were selected from the three northern geo
political zones of Nigeria through purposive samglitechnique. The instrument used was a structured
questionnaire complemented by a semi-structurezhiigw schedule. Reliability test of the questidrmdor
internal consistency recorded a Cronbach value.®f.(Data from 232 respondents were retrieved witdo
response rate which included 102 farmers (44.7%)pdstoralists (22%), and 78 other members of th@ip
(33%). Analysis was done using Multiple Regressiomd Pearson Product Moment Correlation. Findings
showed a significant positive relationship betwdesshwater scarcity and conflicts among farmers and
pastoralists (R=0.146); and struggle for access to sources ofrwatel not water scarcifyer se, was found to

be the most potent predictor of causes of conffet -.278; t= -4.838). This paper found no supportthe
commonly held belief that demographic variableles lage, religion, tribe, socio-economic status kwel of
education cause conflicts. Results showed anriifsignt relationship (R= 0.054) of those variables with
conflict among farmers and pastoralists. The stumycludes that freshwater scarcity and conflioitigate a
loss of livelihoods to farmers and contributes tfiude and persistent violence such as ethnic elasind
regional interstate conflicts.
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1. Introduction
Freshwater scarcity seems to be an under-estinseigdinder-discussed resource issue facing the viaaiby.
It is obvious that the world’s water demand growsrg year in order to meet up with its increasiogation.
Exacerbated by climate change, freshwater scaisityeating security concerns in some parts of Salaran
Africa, especially in the semi-arid region. Vigbsigns that show intensification of water scaréitglude
hitherto flowing rivers running dry, wells going efger to reach water, lakes shrinking, diminishiagnfall,
shrinking arable lands for farmers, and less pastand the drying up of drinking water sources fikkers and
streams for pastoralists. The availability of wagemajor resource needed for agriculture in sute&m Africa,
is decreasing as a result of changes in globalatiintonditions. Agriculture provides the meandiwdlihood
and economic sustenance for a majority of the mdjmun of the region. Farmers and pastoralists, at®othe
main agricultural practitioners, make significannhtributions in meeting the nutritional needs af tegion and
thus contributing to food security. They are alma$olly dependent on water resources to sustagir th
vocations. In recent times, access to water aading land has become more competitive and hashked
farmers and pastoralists into violent conflictseoregular basis. This is a worrisome trend bechatie have co-
existed inter-dependently for centuries, sharirgghme fields for farming and grazing with a maahggelevel
of tolerance and accommodation. This study exasthe problem with a special focus on northern Nige
which has a large population of farmers and herdedsincreasingly diminishing freshwater sources.
1.1 Objectives
The general objective of this study is to explooavHreshwater scarcity engenders conflict betweemérs
and pastoralists in northern Nigeria. Furthermtive,specific objectives are to;
1. examine the extent to which conflicts between fasm@nd pastoralists are precipitated by demographic
factors like: ethnicity, religion, educational léveccupation, and socio-economic status.
2. discover the relationship between freshwater sgaemd conflict between farmers and pastoralists in
Northern Nigeria.
3. identify the effects the duration of rainfall, asseand management of water sources have on thescaus
of conflict between farmers and pastoralists irtirenn Nigeria.
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1.2 Research Hypotheses
The following null hypotheses were proposed forghaly.
Ho; There is no significant effect of demographic ablés (age, gender, ethnicity, educational leved, ocio-
economic status) on freshwater scarcity inducedliictsiamong farmers and pastoralists in NorthergeNa.
Ho, There is no significant effect of freshwater sigiron conflicts between farmers and pastoralistsarthern
Nigeria.
Hoz There is no significant relative effect of duratiof rainfall, sources of water, and managemenuatier
source on the causes of conflict between farmeatshanders in northern Nigeria.
2. Literature Review and Theoretical Framework
Freshwater scarcity is presently generating corscaround the world. It has been brought to theffont of
international policy and has spurred some fruitfidcussion on how to resolve the situation. Acowdo
United Nations Water (UN-Water, 2008) there are eamenty-five international organizations focuseud o
water and water scarcity issues at the global lefFalkenmark, Berntell, Jagerskog, Lundqvist, Maxtd Tropp
(2007) declared;

we are on the verge of a new and more seriousfexater scarcity, and it is clear that we

will face increasingly complex challenges. Watepdy to different sectors will become

more challenging as supplies bfue water (water in rivers and acquifers) become

overstretched, while scarcity gfeen water (water in the soil) will limit food and biomass

production.
Freshwater scarcity is a puzzling phenomenon whsige by side with the fact that the total sugfatthe earth
itself is two thirds water. In a study carried,0ivenzlau (2010) stated even though the worlcbreposed of
over 70% water only about 3% of that is freshwated a greater proportion of that is locked in gegiand
permanent snow, leaving only as little as 0.5%ue by nature and humans to meet domestic, socieatC
and ecological needs. Furthermore, even mosteo01h %, is stored in underground aquifers, someifes as
rainfall; some reside in natural lakes, man-madeage, and rivers. The study warned that climatnge is
disrupting, and will continue to disrupt the eastliydrological cycle, changing the distribution afailable
freshwater resources in unexpected ways. Thealdtacklash will be scarcity in some parts of troela:
2.1 Types of Water Scarcity
Scarcity occurs when there is a lack of the minimaupply of Freshwater where it is vitally neededstpport
human health, sustain food production and fundaahestological well-being. There are two types oftera
scarcity: physical and economic. Physical watercityaoccurs when there is a physical lack of waEonomic
water scarcity describes a situation in which resesl are abundant but where insufficient infrastmec and
financial capacity prevent people from accessimgwhter they need. The World Health OrganizatigiW$10,
2009) Fact File on water scarcity substantiates this by reportirag there are parts of the world which have
adequate amounts of rainfall and general freshvaatdryet scarcity persists. Besides economic sgarthe
World Health Organization added that geographiplysical water scarcity, found in areas where tl&nmeo
access to any freshwater sources, clean or othrenaffects one-fifth of the global population, nwerihg
approximately 1.2 billion people.

2.2 Causes of Water Scarcity
There are many conditions that cause freshwateciscaSome are natural while others are manmade T
following are examples:

« Growth in World Population: The world's populatisngrowing at a very rapid rate and will lead to a
growth in the demand for food. This would consétthe single most important cause of pressure on
water resources. Over the last generation, masteoincrement in food supply has been obtainedrby
expansion in irrigated farming. According to Duddenzies, Severin, Hume, Roland, Sundstrom,
Zevgolis, and Zavadsky (2012) of the Global Envinemt Facility (GEF), irrigation and food
production already use almost 80% of total freslkewedsources.

e Contamination and Pollution. Pollution causes staaf normal water supplies as it destroys part of
the water resource. This may happen to surfacelisgpr groundwater, and the pollution may be from
industrial effluent, agro-chemical run-off fromlfie, the casual disposal of human waste, or tleasel
of insufficiently treated sewage from municipal w®r(Morrison, Morikawa, Murphy, and Schulte
2009).

« Climatic Change and Variability: in certain paofsthe world, climatic change reduces the amount of
rain that falls and creates new deserts (Soto, 2008is affects both rain-fed and irrigated agftiate.
Crop damage and crop disease are all driven byfathiand associated humidity (Ludi, 2009,
Falkenmark, Berntell, Jagerskog, Lundqvist, Matd @ropp, 2007).
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2.3 How Freshwater Scarcity breeds Conflict

Konczacki (1978) and Jacobs (1980) posited thahfmater scarcity and insufficient rainfall are ezusf social
and economic ruins, conditions that leave the palists at the mercy of the sedentary society eflpminantly
farmers. The same scarcity makes rain-fed farweexpand their farms into cultivable pastoral lantiich,
according to Catterson (1990), brings about digpteent of pastoralists. Because of limited lands th
pastoralists and the farmers are constantly comgpédtr the scarce resources. Untold hardshipdseasingly
experienced by those who become migrants as a fsiésert encroachment as thousands of farmer shair
families have already been forced to move off |dmat has become barren (Murray, 2007; Oyetade, )2007
Raleigh and Urdal (2009) opined that freshwatercitgaappears to exert a somewhat stronger effiecteasing
the risk of conflict to six percent for areas withry high levels of scarcity. So, for the herdansl farmers to
meet their needs they have to migrate southwardenthere is more water and pasture (Obioha, 20B@nce,
with this pattern of movement existing or occurrihgre will be pressure over scarce resources whiobt
managed well will increase the risk of conflict.

2.4 Theoretical Framework

The subject of natural resource scarcity, enviramalesustainability and degradation within the @vehing
phenomenon of climate change has been addresseelvbyal theoretical formulations. This work isngsthe
theory of the Tragedy of the Commons and the NettHvaian theory of Environmental Scarcity and ciofl

2.4.1 Theory of the Tragedy of the Commons

The theory of the Tragedy of the Commons stateswiien a resource is collectively owned by a grotip
people, each will exploit the resource, overusinggnoring the group’s collective interest, andgfultimately
destroy the resource. The theory postulated by iH&i®68). He explained the ‘tragedy’ by using theample
of a pasture which is open to all to use. This op&sture is used by herdsmen to allow their ctdtlgraze and
each herdsman will continue to add cattle to thetyve so as to expand the amount of proceeds caintiny
their herd. The Commons dilemma stands as a model fireat variety of present resource problemb sisc
freshwater scarcity and pollution, land degradatenmd the depletion of non-renewable energy sou®esin
terms of Hardin’s theory, the earth’s atmospher¢hés ‘common’. The ‘tragedy’ is the damage donehe
atmosphere that causes global warming, climate ghaand environmental scarcity shared by all. As th
resources become scarcer, competition and coofl@t them will increase.

2.4.2 The neo-Malthusian Theory

The neo-Malthusian theory predicts that world pafiagh would soon exceed the resource base andttead
serious environmental destruction, widespread huage violent conflicts. Thomas Homer-Dixon (19%8}he
most influential scholar of the neo-Malthusian fiosi. He and other scholars like Blitt (1998) dfdplan
(1994) argued that resource scarcities can caosnviintra-state conflict under unfavorable coiotis (Homer-
Dixon, 1999). He used three hypotheses to linkrenmental changes with violent conflict. First, $igygested
that decreasing supplies of physically controllablevironmental resources, such as clean water aod g
agricultural land, would provoke conflicts. The eed hypothesis stated that large population movésreused
by environmental stress would induce "group-idghtitonflicts, especially ethnic clashes. The thiggpothesis
suggested that severe environmental scarcity wsinhailtaneously increase economic deprivation asdugit
key social institutions, which in turn would causkeprivation” conflicts such as civil strife andsurgency
(Homer-Dickson, 1994).

3. Resear ch M ethodology

3.1 Research Design

This study adopted a survey research desigmost facto type, which provides a general framework for the
collection of appropriate data that explores hoeslfiwater scarcity engenders conflict between fesraed
pastoralists. It uses an eclectic approach of hotimtitative and qualitative to gather data andrmtion on
knowledge about freshwater scarcity, occurrencesoofilicts and policies about the use of land aratew
resources.

3.2 Sources of Data

To generate data to address the objectives ofgearch, primary and secondary sources were \&marces of
primary data included farmers, pastoralists, lamalernment officials, officers of the Nigeria setuagencies,
community leaders, representatives of farmers amdens associations, and government and non-goegrtam
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organizations directly related to farmers-paststsliwork. These sources provided information frdme t
principal actors in the face to face encounter viglshwater scarcity issues. Secondary data wesctzd from
publications like books and journals, and reparnsnfthe Commission for Nomadic Education, the Lipraf
the National Water Resources Institute, Kaduna Atecultural departments in the local governmerisited,
and the Pastoral Resolve (PARE) national offickaduna.

3.3 Study Area and Population of Study

Northern Nigeria is vast, arid, and less densefutated than the southern part of the countrys ¢omposed of
18 states of the 36 states of the Nigerian Fedarafl he region has a plurality of cultures. Acling to Abbass
(2011), this phenomenon creates potential areasrdficts with every group projecting its interestsresource
allocation, access, management, and control. Alguie is the major source of the northern econoamg is
mainly rain-fed until the past few years when tlowegnment launched thfadama irrigation schemes. The
weather pattern that occurs seasonally has some@aths of rainfall and a prolonged dry season.

3.4 Sample and Sampling Procedure

For the collection of data, the three northern pelitical zones of Nigeria were purposively selécte The
north-west zone is host to several specializedcaljural and livestock institutions like the Insté of
Agricultural Research and the International Liveki@entre for Africa (ILCA). It is also home to thénited
Nations accredited National Water Resources InstitdThe north-east zone has one of the largesilatipns of
nomadic Fulani in Northern Nigeria and has a lgrgpulation of crop farmers. It is a major transhntrroute
for cattle coming from as far as Chad, Niger, argn€roun. The north-central zone is a major tramsimee
route for herders and a point of convergence batwgedentary farmers’ incoming herders from thenfath at
the onset of the dry season. Clashes betweernwthealifferent groups are prevalent in the area. I8oal
government areas, two each from the zones wereopingly selected for the study as a result of ttewvglence
of conflicts in their localities. These include dfda, Chikun, Tafawa Balewa, Doma, and Lafia Local
Government Areas.

3.5 Research Instrument

Two research instruments were developed for datkeotion. The first one was a structured 37 item
guestionnaire titled “Questionnaire on Freshwatsar@ity and Conflict Patterns among Farmers-Pagttsan
Northern Nigeria.” The questionnaire had a fourinpoating scale ranging between Strongly Agreerekg
Disagree, and Strongly Disagree. The interviewisectontained open-ended questions for farmersopists,
local government officials and community leaderstba sources of water, how freshwater scarcityctdfe
farmers and pastoralists, and policies that regdldahe use of land and water sources by the fariueds
pastoralists.

3.6 Reliability and Validity

For validity of the study, theories were considevedy important tools for conceptualizing variablescause
they provided the basis for understanding the dyosrof the theme of the study. The questionnairs wa
assessed by experts and a pilot test was carriednoong the Hausa community in Sabo-Sagamu, Ogate,St
Nigeria. Items that were ambiguous were removetithae wordings of the questions were restructubethake
them clearer. The reliability of the questionnairgs carried out to ascertain the internal consiste After the
pilot test, we recorded a reliability Cronbach @ptalue of 0.87.

3.7 Data Collection Procedures

Field work for data collection was done through audstration of questionnaires and interviews. Il Hiree
hundred copies of the questionnaire was adminidtéoefarmers, herders, and complimented by a robust
interview of various individuals and focused grau@svil servants and Local Government Authoritiesthe
affected areas were interviewed. Key informants/igled information and opinions on the causes awtbfs
that lead to conflicts between the farmers anddvsrah their various communities and the possiblat®ns to
such problems. A total of two hundred and thirtef(235) questionnaires were retrieved for analysis

3.9 Data Analysis

The data were analyzed using inferential statist€sMultiple Regression and Pearson Product Moment
Correlation statistical techniques. This was dosiagiStatistical Package for Social Sciences (SR@8)a cut—

off set at p = 0.05 level of significance.

4. Resultsand Discussion
Table 1: The Effect of Demographic Variables onshreater Scarcity Induced Conflicts among Farmers an
Pastoralists in Northern Nigeria.
Model Summary of the multiple Regression Analysis of the effect of demographics on freshwater scarcity
conflicts among farmers and herders
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Regression Analysis of Variance.
Analysis Source SS MS DF P
R =0.233 Regression 138.361 27.672 5
R’= 0.054 Residual 2419.056 12.534 193 2.208 <.05
SE = 3.540 Total 2557.417 198

Sgnificant at 0.05 alpha level.
The null hypothesis, which stated that demographitables like age, gender, ethnicity, educatideat!, and
socio-economic status, will not significantly coméito influence freshwater scarcity induced cotsflletween
the farmers and pastoralists. The total variancewtted for by demographic is 5.4%(R0.054). Analysis of
variance shows that this value is not significadht=(2.208, P < .05). Therefore, the outcome offthding
sustains the null hypothesis. It implies that dgraphic factors do not have a strong relationshith the
conflict between farmers and pastoralists duedshiwater scarcity. This is contrary to findingsRaleigh and
Urdal (2009), Baechler (1999), Moore (2005) showat tfactors like poverty and low-income levels, laak
education, and ethnicity, coinciding with politigaktability and weak institutions, have becomeuaholy mix
in accentuating conflict potentials of environmérgearcity. A study of Rwanda by Baechler (1998)irfd
ample evidence of correlations between rural pgyervironmental stress in rural areas, discringidatccess to
resources, and conflict. Conclusions may be drdwen that the poor, that is, those who have no educhut
only gain income out of agriculture, may likely éh a higher likelihood to enter into conflict avecarce
resources whenever they felt marginalized with méga access to water and land. Therefore, evength
according to the findings of this study demograghitors do not cause conflicts, they however gl&ey role
in compounding the conflicts.
Table 2: The Effect of Freshwater Scarcity on Gottlbetween Farmers and Pastoralists
Model Summary of the multiple Regression Analysis of the effect of freshwater scarcity on farmers and herders

conflict patterns

Regression Analysis of Variance.

Analysis Source SS MS DF F P

R =0.382 Regression 134.028 44.676 3

R°=0.146 Residual 784.525 3.566 220 12.528 <.05
SE =1.888 Total 918.554 223

Sgnificant at 0.05 alpha level.

Findings indicated that freshwater scarcity takgaimst the farmers-pastoralists conflicts gave effent of
multiple regressions R of 0.382 and adjustéiR0.146, the standard error (SE) was 1.888 analufev of
12.538 which was significant at an alpha level0&. . Therefore, freshwater scarcity accounted fo6%dof the
variance observed between the dependent and tkpendent variables. Therefore, the null hypothesiEh
stated that there is no significant effect of freater scarcity on farmers-pastoralists conflictema be
sustained by these findings; hence, the hypothesssrejected in favor of the alternate one. It msethen that
freshwater scarcity in its various forms has argirinfluence on conflicts between farmers and pabsts.
This finding is substantiated by Gardner (2010) #red Stockholm International Water Institute, (S|V2008)
who reported that water scarcity is growing in ungein many regions as population growth, climatange,
pollution, lack of investment, and management fasurestrict the amount of water available relativdemand.
Specifically, over 1.4 billion people live where tea supply cannot meet both their agricultural and
environmental needs. “Already approximately 3,5Q0ase kilometers of Nigerian land turns to desacheyear,
forcing both farmers and herdsmen to abandon theils” (Campbell, Gulledge, McNeill, Podesta, Ogden
Fuerth, Woolsey, Lennon, Smith, Weitz, and Miz, 200 In addition, Raleigh and Urdal (2009) foundtth
freshwater scarcity appears to exert a somewhatggr negative effect which increases the riskanfflect in
areas with very high levels of scarcity. To supjbig¢ assertion, Montenegro (2012), and Brown, kidmand
Mcleman, (2007) reported an 18-month study of Sumathe United Nations Environment Program (UNEP),
which concluded that the conflict in Darfur had rié®ts in water shortages, as a result of disapppg@asture
and evaporating water holes. In another studhefdepleting Lake Chad basin and the populationdipends
on it for their livelihood, Onuoha (2008) noticegharticularly worrisome trend. Increasingly, thesehe rising
incidence of conflict between and among fishernpastoralists, farmers and sometimes state seagints,
and the tendency of the conflicts to degenerate larige scale intra-ethnic, intra-state and intatesconflicts.
These are likely to worsen considerably as resoseeecities interact with, or exacerbate other lictafelated
social variables. In addition, Ibrahim (2011) repd that conflicts are most serious in Niger, Mald Burkina-
Faso, where many sedentary groups have also bemrdfto relocate due to water scarcity.
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Table 3: The Effect of the Duration of Rainfall, i 8oes and Management of Water Sources on the Cafises
Conflict between Farmers and Pastoralists.

Coefficient of relative contribution of duration of rainfall, sources of water, and management of water source on
the causes of conflict

Un-standardized Co- | Standardized
M odel efficient Co-efficiency

B SE Beta T Sig.
Constant 33.059 .950 34.784 .000
Duration of rainfall -1.049 462 .158 -2.270 .024
Sources of water -.522 .108 -.278 -4.838 .000
Management of water source -1.619 .336 -.336 -4.819 .000

Results revealed that the predictor variables i@ thodel; the beta values and the significant teslu
corresponding to each of the variables againstctiterion variable (causes of conflict). Out of theee
independent (predictor) variables sources of wates the most potent predictor of causes of corffiettveen
the farmers and pastoralis{$=(-.278; t= -4.838; P < 05). Management of watairces was the next potent
predictor of causes of conflict between the farnssrd herdersp(= -.336; t= -4.819; P < .05), while Duration of
rainfall is in the third positionf(= .158; t = -2.270, P < .05). The null hypothesiat stated that there is no
significant relative effect of duration of rainfafiources of water, and management of water saur¢ke causes
of conflict between farmers and herders was theeefejected by this finding. Respondents in inems
indicated that they have rain for only 3-4 montlks year. Most water used comes from the combioedcss
of stream, river, and wells. The management okwaburce is done by the community. Even in théstpf
scarcity, there is enough participation at the comity level to manage equitable distribution of tesources in
a traditional manner. Nyong and Fiki, (2005) reéedrthat declining rainfall in Burkina Faso has tedyrowing
fights between animal herders and farmers with @iing needs. Moore, (2005) submits that inter iatic-
community conflicts increase as the natural resmurase shrinks due to higher population pressute an
diminishing annual rainfall. The disputed resosroevolve around access to land, but are partigulecused
on specific rights to cultivate or graze, water andve livestock. Evans (2010) cited a study uraden by
Miguel, Satyanath, and Sergenti (2004) which foendtrong causal relationship between lower economic
growth (measured via rainfall) and increased confisk. The study discovered that a decline inuahmainfall
increased the risk of civil conflict the followingear by more than one half.

5. Summary Conclusions and Implications

The general objective to study focuses on how fwasér scarcity engenders conflict between farmex a
pastoralists in northern Nigeria. The specifidfirgs in this study reveal the following:

a. A significant relationship exists between freshwatearcity and conflicts among farmers and
pastoralists. Results from data analysis gave dficieat of multiple regressions R of 0.382 and
adjusted Rof 0.146, the standard error (SE) was 1.888 aralfevof 12.538 was significant at an alpha
level of .05. Therefore, freshwater scarcity actedrfor 14.6% of the variance observed between the
dependent and the independent variables.

b. Water resources in the study area are shrinkingn&s and pastoralists are finding it more difficol
sustain their vocations. This increases mobiliyytlle nomadic herders which in turn pitches them
against the sedentary farmers.

c. Sources of water, management of the water souacesduration of rainfall were found to be the most
potent predictors of causes of conflict betweenfénmers and herders. Most of the population stidi
depends on rainfall, streams, rivers and wellgHeir freshwater needs.

From the foregoing, conflict induced by freshwasearcity seems interminable. The relationship betwe
freshwater scarcity and conflict is complex, beeaitsinteracts with many factors such as occupation
characteristics, ethnic cleavages, religious affiin, levels of income and education, to fuel tonf From
findings, it seems the pastoralists are more desaidged because they need to constantly be ondhe tm find
water and pastures for their animals. Sedentamdes, in their desire to expand their farms to groare food
and increase their income, have encroached onngyéends and stock routes and blocked access &r waints
that were traditionally for the herders. To assleeir rights of access to those resources, thogdists drive
their animals into croplands, which they eithersiane or destroy.

It is evident from the study that conflict, for wihger reasons, undermines the social order andtliseat to
peace, human security, and national stability. isseser scarcity, combined with persistent confliestabilizes
the farming communities and impedes food productibns threatening food security. Freshwater styarc
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induced conflicts affect the economic growth of thation at the grassroots negatively by hamperaugll
production and causing over-reliance on food ingort

We may conclude also that able-bodied men and wpbrethey farmers or pastoralists, who would hasenb
engaged profitably in food production, are dispthéem their places of vocation. Because of tlaiss| of
livelihood, many of the unemployed youths in theatareas move to cities. They add to the congesti the
slums and become easy targets for the potentiaéarof future conflicts, ready for mobilization égst targeted
ethno-religious, linguistic, national or region#&avages in a particular society. An example ésBibko Haram

menace in northern Nigeria and tileshabbab in Somalia.

6. Recommendationsfor Policy and Practice
The following are recommendations of the study olicy and practice.

1. The farming and pastoral groups must learrespect each other’s rights in their interactiofitie farmers
should avoid encroaching on the stock routes mappédor the pastoralists, while the pastoralisisie other
hand must avoid the indiscriminate destructionrops in the farms.

2. Conflicts between the two parties must be constely resolved by the government to ensure pedco-
existence and inter dependence. Conflicts betvileerfarmers and pastoralists have a more direca@npn
food security.

3. States on the fringes of the Sahara shouldsifietheir afforestation programs in order to sldawn, if not
completely stem the advance of the desert. Platewes, or any form of vegetation could actualljpheheck
the encroachment of the desert.
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