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Abstract: This study on farmer’s perception and determinants of insecurity management of the farm enterprise was carried out in
Bauchi State, Nigeria. It among others identified farmers’ perceived insecurities in the farm enterprise, adopted measures for
mitigation of their effects and determined factors that influence farmer's management strategy towards insecurities. Three hundred
and ten (310) farmers were selected using both the random sampling and snow balling sampling techniques for both crop farmers and
the nomadic pastoralists where data was collected from them using well structured questionnaire complimented with personal
interview methods. The data collected were analyzed using descriptive statistics such as table, frequency, percentages, chi-square
and binary probit model. The results obtained from the analysis showed that herders/farmers clashes, drought, fire outbreak, diseases,
inadequate technologies, ill health, policy inconsistency, pricing/hedge out, kidnapping, pests, cultural/social taboos, theft/roastling
and soil erosion as insecurities experienced by the farmers. The most perceived insecurity was herders/farmers clashes and the least
perceived was soil erosion. The socio-economic determinants of the farmers that significantly influenced their management strategies
to farm enterprise insecurity include: education (p<0.01), farming experience (p<0.01), farm size (p<0.05), household size (p<0.05),
distance (p<.0.01), household income (p<0.10) and perception level (p<0.05). Based on these findings, the study recommended that
farmers should be encourage to take up formal insurance policy against losses, ranching should be encouraged with the formation of
local vigilante, and socio-economic capacity building of farmers in effective management of security challenges towards sustainable
agricultural development and food security.
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INTRODUCTION

Agriculture is the mainstay of the rural economy and by extension, the dominant sector in Nigeria economy. The sector
provides employment for about 75% of the country’s population and contributed about 41% of the nation’s Gross Domestic product
(GDP) in the year 2018 [1]. The agricultural sector is not only the most important non-oil economic activity in Nigeria; it is also the
single largest employer of labour forces [2]. This sector comprises crops, livestock, fishing and forestry, all of which play important
roles in the economy of the nation.

Agricultural sector existence is being challenged by insecurity of several origins; nature (i.e climatic and man-made),
economic and trade (pricing of national and international hedge-out), Technology (paucity and inapplicability and difference of
scientific and research amalgam and in aggregation), political and administration (governmental, bureaucracy, and policy summersault
and inconsistency), input and knowledge based farmers types, cultural and social behaviours and attitudinize among others [3]. The
continuum of security challenges vis-a-vis food security and agricultural development is mind bugging and seeks a decorance from
human beings.

Agricultural production depends much on weather, climate and soil condition. Most times natural disasters occasioned
adverse climate and weather elements bring about droughts, extreme temperature and rainfall, flood, erosion, leaching that manifest
in animal death, famine, crop failure, loss of properties, food insecurity, mass migration and negative growth of the economy [4].
Natural disasters to a farmer are hazards that demand prompt attention. Cherry [5] was of the opinion that perception is a sensory

Copyright @ 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits
unrestricted use, distribution, and reproduction in any medium for non commercial use (NonCommercial, or CC-BY-NC) provided the original
author and source are credited.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com/sarjaf 65




Enimu Solomon & Isa Umar Kyari; South Asian Res J Agri Fish; Vol-1, Iss- 2 (Aug-Sep, 2019): 65-72

experience of the world around the perceiver that allows him/her recognize both environmental stimuli and take actions in response to
them.

The stability of a nation is a guarantee to food production, any nation that is unstable cannot enjoy full agricultural activities.
The citizenry thinks of safety and ability to move and do their domestic chores. Activities involved in production demands the total
wellness of a person (physical, mental, social etc); it cannot be done half hazardly [3]. It is no doubt that the nation Nigeria is blessed
but the present security challenges causes the movement of people to seek safety in another environment other than where they are
used to and carryout production activities and it is a great concern as farmlands are abandoned and agricultural project forfeited. A
single disaster can stunt agricultural growth for many years due to cost production, damaged infrastructure and diversions of scarce
resources for recovery needs [6]. The likelihood that insecurity will result in a decline in well being of farming in an area (vulnerability)
can be managed considerably by accurate and timely predication and prompt taking of counter measures to reduce their impact on
agriculture [7].

Farming is financially risky as on daily basis farmers are confronted with changing security challenges [4]. Agricultural risks
have over years been associated with negative outcomes of imperfectly predictable biological, climatic and price variables under the
control of agricultural producers [8]. Many adjustments and processes to insecurity in agriculture have centered on land use planning,
construction of structures to control natural processes, formal insurance policies, evaluation, disaster preparedness and bearing
losses, which option a farmer, chooses depends on a number of factors that must include hazard perception [9]. There has not been a
comprehensive empirical approach to the study of insecurity management of the farm enterprise. It is therefore pertinent to statistically
examine the various factors that facilitate the farmer’s perception and choice of insecurity management.

OBJECTIVES OF THE STUDY

The main objective of this study is to examine farmer’s perception and determinants of insecurity management in the farm
enterprise in Bauchi state, Nigeria. The specific objectives are to:
o Identify farmer’s experienced insecurities and classify level of perception.
o Identify measures used in mitigating impacts of the insecurities.
e Determine factors that influence farmer’s management strategies towards insecurities in the study area.

The Study’s Hypothesis
The study was guided by the following null hypothesis. No significant relationship exists between the selected variables and
farmer’'s management of insecurities in the farm enterprise.

METHODS

Study Area, Sampling and Data Collection

The study was conducted in Bauchi State, Nigeria. The state is located in the north eastern region of Nigeria and occupies a
total land area of 49, 119km2 and it lies between the coordinates of latitude 109 30'N 10°00' E and 10.5; 10 10.5; 10 [10]. According to
Census 2006, it has population of 4,676,465 people. The state is made up of three agricultural zones (Western, Central and Northern)
based on Bauchi State Agricultural Development Programme. The state is characterized by two distinct vegetative zones which
include Northern Guinea Savannah and Sudan Savannah that experienced both wet and dry season with temperatures ranging
between 150¢ — 29.7% in January to 23% - 32.4%c in June with an average relative humidity of 40.1 percent. It is also characterized
with an average annual rainfall of 85.6mm [11]. Agriculture is the main occupation of the people. The crops grown by farmers in the
state include rice, millet, yam, vegetables, maize, and cassava. Within the state, the livestock kept include cattle, goat, sheep, poultry
and fishery.

Sampling Procedure and Data Collection/Analysis

The sampling frame for this study was drawn from farmers and pastoralists. The random sampling technique was used for
the selection of 205 farmers from the three agricultural zones using the list of registered farmers collected from the Bauchi State
Agricultural Development Programme (BSADP), while a snow balling sampling techniques was used for the selection of 105
pastoralist who were sparsely distributed and nomadic in nature.

Primary data were gathered by means of a well-structured questionnaire complimented with oral interview on farmers and
pastoralists’ socio-economic characteristics, sources of insecurities, perception of insecurity and its impacts, while secondary data
were sourced from relevant published and unpublished materials. Data collected were analyzed using both descriptive and inferential
statistic such as mean, percentage, table, frequency, chi-square and binary probit regression model.

In classifying farmer’s and pastoralists’ level of perception of farm insecurities individual Likert type questions on a five-point
scale was used. Perception category nominal scores were: strongly agree (5); agree (4); undecided (3); strongly disagree (2);
disagree (1). The mean nominal score was (1+2+3+4+5) 15 = 3.0. Farmers with acceptance score of 3.0 and above were considered
to have perceived and those with mean scores of below 3.0 were considered to have not perceived the insecurities.
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The Empirical Model

The probit multiple regression model was used to examine the factors that determined household choice of management
strategies towards insecurities. The probability of decision making were thus subjected to a model of limited dependent variable as
introduced by Tobin [12] and as applied by Amamiya [13] and corrected for bias in participation decision [14]. This probit model was
stated as follows:

Yij ==+ B 3 His+ Xy ()

Where the Hijs are vectors of explanatory variables of the jth farm household deciding to choose a management strategy to
counter insecurities; Yi is a vector of binary variables such that Yj = 1 if the jth household uses management strategies on its farm
enterprise(s), and 0 otherwise. Since Yj can only assume two different values from the decision, 1 or 0, the expected probability was
defined as follows: i

E(Yy) = E [’j P ¥ Hys+ Xy ]
k=1

s
==+ ¥ His+ E (Hy)

Equation (2) defines the proportion of farmers with characteristics (Hj) likely to take insecurity management strategies in
their farm enterprise.

The empirical model was specified thus:
EXPij = Bo + B1(SXi) + B2(EDi) + Bs(FEi) + Ba(FHs) + Bs(ETij) + Be(HSi) + B7(DHi) + Bs(Hli) + Bo(EVi) + Bro(LPy) + X

EXP; = Dichotomous probability estimate with 1, if farmers were using insecurity management strategies
in their farm enterprises and 0 if otherwise.
Bo = Intercept
B = Coefficients of the independent variables
SXi = Sex of the household head (Dummy in 1 = male, 0 = female).
EDj = Years of Education (continuous in number).
FE; = Years of Farming Experience (continuous in number).
FHj = Farm/Herd Size (continuous in number).
ETi = Enterprise type (Dummy in 1 = crop, 0 = livestock)
HS;j = Household size (continuous in number of persons).
DHi = Distance to Home (continuous in number of km).
HI; = Income of household head (continuous in amount of Naira).
EVj = Extension visits (continuous in number).
LPy = Level of perception (Dummy in 1 = Yes, 0 = No).
2 = The stochastic error term.
RESULTS AND DiSCUSSION

Socio-economic Characteristics of the Respondents

The socio-economic characteristic of the respondents considered in this study include gender, educational level, years of
farming experience, farm/herd size, household size, distance from home, age, household income, extension visit and major enterprise.
Table-1 revealed that 85% of the respondents were male while 15% were female. This result is in agreement with the report of CIAS
[15] where it was revealed that gender of labour measurement plays a major role in human activities and agriculture is not excluded
from this fact because weight is attached to labour thereby making gender an important influence in the labour availability. Formal and
informal knowledge, no doubt is necessary in managing enterprise challenges. The educational attainment was relatively high as
cumulatively 73.2% of the respondent received formal education while 26.8% had no formal education. A reasonable experience in
farming no doubt enhances a farmer’s awareness of insecurities and compels him to device unique mitigation measure to reduce the
negative impact. Table-1 reveals that majority 45.8% of the respondents had above 10 years farming experience while 35.8% and
18.4% had farming experiences of 5—10years and less than 5years respectively.
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Table-1: Socio-Economic Characteristics of Respondents

Variables F % | Variables F %
Sex of farmer 11-30 131 | 42.3
Male 262 | 84.5 | 31-50 57 | 184
Female 48 | 155 | >50 39 | 126
Education level Age of respondent

No-formal education 83 | 26.8 | <20 17 | 5.5
Primary education 108 | 34.8 | 20-30 61 | 19.7
Secondary education | 64 | 20.6 | 31-40 92 | 29.7
Tertiary education 12 1 39 | 41-50 113 | 36.5
Farming Experience | 43 | 13.9 | >50 27 | 8.7
<5 57 | 18.4 | Household income

5-10 111 | 35.8 | <50,000 59 | 19.0
>10 142 | 45.8 | 50,000 - 100,000 187 | 60.3
Farm Size 100,000 - 200,000 | 36 | 11.6
<1 72 | 23.2 | >200,000 28 | 9.0
1.0-2.0 183 | 59.0 | Extension visit

2.0-3.0 37 | 119 ] <5 98 | 316
>4.0 18 | 58 | 5-10 183 | 59.0
Household Size >10 29 | 94
1-5 35 | 11.3 | Major Enterprise

6-11 182 | 58.7 | Crop 205 | 66.1
>11 93 | 30.0 | Livestock 105 | 33.9
Distance to farm Total 310 | 100
<10 83 | 26.8

Source: field survey data; 2018.

The farm sizes were majorly less than 2 hectares with a good proportion 59.0% cultivating between 1.0 to 2.0 hectares and
23.2% cultivating less than 1.0 hectare. This depicts that majority of the farmers operate at small scale level. Furthermore, the results
shows that majority 58.7% of the farmers had a family size within the range 6-11 people while 30.0% had above 11 people. This
findings specifies that majority of the farmers had large house hold sizes which suggest availability of labour. This result is in
consonance with the report of Sani; Danwanka & Ma'ule (2015) which stated that increase in family size leads to increase in demand
of labour. Majority of the farmers were located farther away from their farms, about 42.3% of the farmers had 11-30km while 26.8%
had less than 10km, more so 18.4% and 12.6% of the farmers had farm distances of 31-50m and above 50km respectively.

Based on age, majority of the farmers 66.2% falls within 31-50years implying that majority of the respondents are within
their youthful and active age signifying the zeal and wiliness to cope and manage the impact of insecurities. More so, 60.3% of the
farmers earned between N50,000-N100,000 annually. This implies that most of the farmers were low income earners and are mainly
small scale farmers denoting that production activities would be in a low level. Furthermore, 66.1% of the respondents were crop
farmers while 33.9% of the respondents were livestock farmers; majorly, pastoralist which are mostly nomadic in their operations, on
the number of times visited by an extension officer, 59.0% of the farmers were visited 5-10 times, while 31.6% and 9.4% of the
respondents were visited less than 5 times and above 10 times respectively. Extension visit are aimed at introducing to the farmers
new methods and technologies to be adopted in mitigating insecurities and other production practices.

Farmers Perception and Management of Insecurities

Table-2 revealed that farmers in Bauchi State, Nigeria had perceived and experienced various insecurities. With a mean
score at 3.0, the fourteen security challenges were all significant as ranked. The most highly perceived insecurity was
Herders/Farmers clashes and the least perceived was occurrence of soil erosion. Between these two security challenges, they also
perceived in descending order the following insecurities: drought, fire outbreak, diseases, inadequate technologies, ill health, policy
inconsistency, flood, pricing/hedge-outs, kidnappings, pests, cultural/social taboos, theft/roastling and soil erosion.

In response to these insecurities, they applied some cultural and operational mitigation measures to manage the insecurities
that include formation of local vigilante, farm irrigation, slashing the bush ends of farmlands to act as fire break against fire outbreaks,
keeping surveillance over farms and harvesting crops promptly to guard against thieves. Other measures are setting of traps for
mammalian rodents, pests and birds and planting resistant varieties of crops as well as rearing disease resistant breeds of livestock.
The use of shifting cultivation was rampant as a hedge over drought, theft, soil erosion while nomadic rearing pattern was practiced as
a means of getting fresh soilage as against silage usage which is common in ranches with its attendant effects which include
herders/farmers clashes, constructing contiguous earth mounds to block water inflows, planting cover crops and constructing water
channels that ended in distant ditches to also control soil erosion and flood.
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Table-2: Farmers’ level of perception and management of insecurities

Insecurity Farmers Insecurity Perception
Strongly | Agree | Undecided | Disagree | Strongly | Total Score | Mean | Rank
Agree Disagree

Cultural taboos 103 98 16 52 41 1,100 3.55 12t
(515) (392) | (48) (104) 41)

Theft Roastling 85 112 10 61 42 1,067 3.44 13t
(425) (448) | (30) (122) (42)

Policy inconsistency | 124 101 5 42 38 1,161 3.75 7t
(620) (404) | (15) (84) (38)

Flood 99 110 22 71 8 1,151 3.71 gth
(495) (440) | (66) (142) (8)

Diseases 137 97 6 37 33 1,198 3.86 4th
(685) (388) | (18) (74) (33)

Pests 83 134 15 43 35 1,117 3.60 11th
(415) (536) | (45) (86) (35)

Draught 141 88 12 47 22 1,209 3.90 2nd
(705) (352) | (36) (94) (22)

Soil Erosion 72 112 25 61 40 1,045 3.37 14t
(360) (448) | (75) (122) (40)

Kidnapping 87 125 31 24 43 1,119 3.61 10t
(435) (500) | (93) (48) (43)

Il Health 124 107 4 31 44 1,166 3.76 Bth
(620) (428) | (12) (62) (44)

Fire Outbreak 107 123 25 47 8 1,204 3.88 3rd
(535) (492) | (75) (94) (8)

Farmer Clashes 137 112 11 32 18 1,248 4.03 18t
(685) (448) | (33) (64) (18)

Pricing/Hedge-outs 103 101 20 57 29 1,122 3.62 gth
(515) (404) | (60) (114) (29)

Inadequate 129 103 25 12 41 1,197 3.86 5th

Technology
(645) (412) | (75) (24) (41)

Total 1,531 1,523 | 227 617 442

Source: field survey data, 2018.

Determinants of Choice of Management Strategy against Insecurity by Farmers

Farmer’s choice of insecurity management strategy was hypothesized to be influenced by their socio-economic attributes.
The result of the binary probit model analysis presented in Table-3 showed that the explanatory power of the specified variables as
indicated by the pseudo R? value of (0.783) was relatively good. This indicates that the estimated independent variables are
responsible for about 78% variation in farmers’ management decision on insecurities. The overall goodness of fit as reflected by prob.
>chiz (0.000) was also good. In terms of consistency with a priori expectations on the relationship between the dependent variable and
the explanatory variables; the model seems to have behaved well. Out of the ten explanatory variables specified in the mode, seven
were statistically significant.
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Table-3: Parameter estimates and marginal effects of the probit model analysis of socio-economic determinants of farmer’s
choice of insecurity management strategies

Variables Parameter Estimate Marginal Effects

Coefficients (b) | Std. Error | Change in Prob. | Std. Error

Sex 0.04357 0.0250 0.02740 0.0035
(0.134) (0.134)

Education 0.32163 0.5037 0.08720 0.0317
(3.247) xxx (3.247) xxx

Farm Experience | 0.7348 0.0071 0.03741 0.0009
(2.374) xxx (2.374) xxx

Farm Size -0.6927 0.4381 0.07146 0.0439
(2.137) x (2.137) x

Enterprise Type | 1.2031 0.0530 0.00394 0.0039
(1.037) (1.037)

HH Size 4.2730 0.0172 0.09217 0.0025
(2.437) x (2.437) x

Distance -0.7256 0.4113 0.09725 0.0731
(3.126) xxx (3.126) xxx

HH Income 1.8374 0.452 0.02614 0.0692
(1.847) (1.847)

Extension Visit 0.1482 0.0381 0.04137 0.0032
(0.831) (0.831)

Perception Level | 0.8359 0.3493 0.02972 0.0439
(2.314) x (2.314) x

Constant -3.2438 0.5938
(3.489) xxx

Source: Field survey, 2018.
xxx. and *x significant levels at 10%, 5% and 1% alpha level of probability. Figures in parenthesis ( ) are T-ratios; LR Chiz = 42.37,;
Pseudo Rz = 0.783; Prob. > Chi2 = 0.000

Number of observation = 310. For the marginal effects, (¥) dy/dx is for discrete change of dummy variable from 0 to 1; z and
p>/z/ correspond to the test of the underlying coefficient being 0.

The parameter estimates of the probit model only provided the direction of the influence of the explanatory variables on
farmers’ management strategy for insecurity and did not show the actual magnitude of change or probabilities in the coefficients. Thus,
the marginal effects (dy/dx) from the probit model, which measures the expected change in probability of choice of management
strategy for insecurity with respect to a unit change in an independent variable was also presented in Table-3.

Education of the farmers was significant (P<0.01) and positively related with the choice of management strategy for
insecurity. This entails that educated farmers are more likely to adopt various management strategies to counter insecurities than the
uneducated counterparts. The result of the marginal effect on farmers education suggests than an additional one unit increase in
years of education of the farmers would result in 0.08720 (8.7%) increase in the probability of reacting more positively through
management strategies to insecurity. This seems to agree with the report of World Bank [8] which showed that there is positive
relationship between education and risk management. Acquired formal education or knowledge is cherished motivators that jealously
guide an entrepreneur to invest in measures to protect self against inherent losses.

Farmers years of farming experience was also positive and significantly influenced choice of management strategies for
insecurity at P<0.01. In other words, experience farmers are more likely to be more aggressive in adopting measures to combat
security challenges. The result of the marginal effect on farmers experience implies that an additional one unit increase in years of
farming experience of the farmers would in 0.03741 (3.7%) increase in probability of using various managements strategies in tackling
insecurities in the farm enterprises. Ogundele and Okoruwa [16] stated that to be competent enough to handle all the vagaries of
agriculture, farmers need experience through the years he has stayed in the farm to increase farm output. Insecurities which posses
major threats to output are paramount in this regards.

The coefficient of farm size was significant (P<0.05) but negatively related with the choice of management strategy for
insecurity. The indication of the negative relationship was that, as farmers’ farm size increases, the likelihood of adopting management
strategies for security challenges reduces. This may not be unconnected with the scattered nature of the fragmented, small scale farm
holdings. The result of the marginal effect on farm size suggests that an additional one unit increase in farm size would result in
0.07146 (7.1%) decrease in the probability of using management strategies for farm insecurities. This observation truly attests to small
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scale farming intensity of use of cultural measures in providing adequate protection to unforeseeable losses. This result conforms to
report by Salimonu and Falusi [4].

Household size was positive and significant (P<0.05) with farmers’ choice of management strategy for insecurity. The effect
of household size implies that farmers with large number of people in their households are more likely to manage insecurities than
those with small household size. The result of the marginal effect on household size reveals that an additional one unit increase in
household size would result in 0.09217 (9.2%) increase in the likelihood of managing insecurities in the farm. Ballayan [17] was of the
opinion that management of security challenges are not only cost intensive but labour intensive in terms of management, mitigation
and control.

Distance to the farm was significant (P<0.01) and negatively related with management strategy of insecurity. This implies
that, the longer the distance, the lower the likelihood of adopting management strategies for insecurity vice versa. The result of the
marginal effect on distance suggests that an additional one unit increase in distance would result in 0.09725 (9.7%) decrease in
probability of managing security challenges in the farm. The result was in consonance with a priori expectation and work by Arene [18]
who reported that distance had a negative relationship with agricultural productivity. This is because; distance tends to discourage
farmers from putting their best.

Household income was significant (P<0.010) and positively related with the choice of management strategy for insecurity.
This implies that a household with higher income will adopt management strategies for insecurity than the lower income counterparts.
The result of the marginal effect on household income suggests that an additional one unit increase in household income would result
in 0.02614 (2.6%) increase in probability of managing farms’ security challenges. Sivakumer, Mortha and Das [7] reported that natural
disaster can be mitigated at the farm level by the farmers when there are available financial resources to address the impact.

Farmers’ perception level was also positive and significantly influenced management strategy for insecurity at (P<0.05). In
other word, farmers who have awareness of farm enterprise security challenges are more likely to be willing to adopt management
strategies to mitigate their impact. The result of the marginal effect on farmers perception level implies that an additional one unit
increase in level of perception of the farmers would result in 0.02972 (2.9%) increase in probability of managing the security challenge.
This result conform with the findings by Junge, Deji, Abaidoo, Chikoye and Stahr [19] who reported a positive and significant
relationship between awareness and adoption of new technologies in soil conservation practices.

CONCLUSIONS AND RECOMMENDATIONS

The paper estimated the perception and determinants of management strategy for insecurity of farm enterprise in Bauchi
State, Nigeria. In carrying out the study, effort was made to investigate various security challenges faced by farmers and the
management strategies adopted to mitigate the impacts of such challenges. All the fourteen security challenges investigated in the
study were statistically significant as perceived security threats by the respondents, meaning that farmers in the study area have
perceived and experienced all the security challenges, the most which is herders/farmers clashes and the least perceived was soil
erosion.

The socio-economic attributes of the farmers that significantly influenced the choice of management strategy to be adopted
in the mitigation of the farm insecurities include: education, farming experience, farm size, household size, distance, household
income and insecurity perception level of the farmers. Based on the findings of this study, the following recommendations were
suggested.

o  Credit facilities should be made available to the farmers in form of soft loans to enable them procure technologies and
necessary inputs to cope with insecurities.

e Provision of required infrastructural facilities, education and institutional supports to the farmers should be made a priority by
government.

o Farmers should be encouraged by farm extension agency to take up formal insurance policy from designate companies
against losses of their enterprises.

e  Formation of local vigilante/policing structure should be encouraged to tackle headlong insecurity issues.

o  Government should address issues of policy inconsistency and bureaucracy by building viable institutions.

o Pastoralists should be encouraged to practice modern livestock management practice of ranching and should be dissuaded
from the ancient archaic nomadic method.
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